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Abbreviations, Acronyms, and Symbols

303(d) Refers to section 303 Ccw cold water

subsection (d) of the Clean

Water Act, or aligt of impaired CWA Clean Water Act

water bodies required by this

section CWE cumulative watershed effects
VI micro, one-one thousandth DEQ Idaho Department of

Environmenta Quadlity

8§ Section (usually a section of

federd or gate rules or DO dissolved oxygen

datutes)

DOI U.S. Department of the Interior
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DWS domestic water supply
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BAG Basin Advisory Group Assessment Program
BLM United States Bureau of Land EPA United States Environmental
Management Protection Agency
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BOR United States Bureau of FPA Idaho Forest Practices Act
Reclamation
FWS U.S. Fish and Wildlife Service
Btu British thermd unit GIS Geographica Information
Sysems
BURP  Bendficid Use Reconnaissance
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C Cdgus I.C. Idaho Code
CFR Code of Federa Regulations IDAPA  Refersto citations of Idaho
(refersto citationsin the adminidrative rules

federd adminidrative rules)
IDFG Idaho Department of Fish and
cfs cubic feet per second Game

cm centimeters IDL Idaho Department of Lands
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IDWR
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km
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|daho Department of Water
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System
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SS sdmonid spawning
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Database

TDG total dissolved gas

TDS total dissolved solids

T&E thregtened and/or endangered
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TIN totd inorganic nitrogen
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TMDL  totd maximum daly load
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TS total solids

TSS total suspended solids

tly tons per year

u.sS. United States
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Executive Summary

The federd Clean Water Act (CWA) requires that States and tribes restore and maintain the
chemicd, physicd, and biologica integrity of the nation’ s waters (33 USC § 1251.101).
States and tribes, pursuant to section 303 of the CWA are to adopt water qudity standards
necessary to protect fish, shdlfish, and wildlife while providing for recregtion in and on the
waters whenever possible. Section 303(d) of the CWA establishes requirements for states
and tribes to identify and prioritize water bodies that are water quality limited (i.e., water
bodies that do not meet water quaity standards). States and tribes must periodicaly publish
apriority list of impaired weters, currently every two years. For watersidentified on thislis,
dtates and tribes must develop atota maximum daily load (TMDL) for the pollutants, set a a
leve to achieve water quaity standards. This document addresses the water bodiesin the
Medicine Lodge Subbasin that have been placed on what is known as the “303(d) list.”

This subbasin assessment and TMDL andysis has been developed to comply with Idaho’s
TMDL schedule. This assessment describes the physicd, biological, and cultura setting;
water quality status; pollutant sources, and recent pollution control actionsin the Medicine
Lodge Subbasin located in southeastern Idaho. Thefirst part of this document, the subbasin
assessment, is an important first step in leading to the TMDL. The arting point for this
assessment was Idaho’ s current 303(d) list of water qudity limited water bodies. Five
segments of the Medicine Lodge Subbasin were listed on thislist. The subbasin assessment
portion of this document examines the current status of 303(d) listed waters, and defines the
extent of impairment and causes of water qudity limitation throughout the subbasin. The
loading analysis quantifies pollutant sources and alocates respongbility for load reductions
needed to return listed waters to a condition of meeting water quaity standards.

Subbasin at a Glance

The Medicine Lodge Watershed islocated in southeastern 1daho and is approximately 872
square milesin size bordering Montana to the north. The northern half of the hydrologic unit
code (HUC) isrurdly occupied with about one person for every two acres. The southern half
of the HUC has a higher population, but does not contain any of the flowing streams of
Medicine Lodge or itstributaries. Medicine Lodge sinks and is diverted very soon after the
town of Small, Idaho. Crooked Creek, Warm Springs Creek, and Deep Creek are not
tributaries of Medicine Lodge Creek, but flow independently in drainages to the west of
Medicine Lodge. These streams also sink before reaching another water body.

Three species of salmonids have been documented in the watershed. Rainbow trout, brook
trout and Y ellowstone cutthroat trout are al found throughout Medicine Lodge Creek and its
tributaries. The Y ellowstone cutthroat trout is considered a state sengitive speciesand is
carefully managed by the Idaho Department of Fish and Game (IDFG). Warm Springs Creek
contains some warm water species of fish.

Medicine Lodge Creek’ s designated beneficid uses include samonid spawning, coldwater
biota, primary contact recrestion, domestic water supply and specia resource water. Edie
Creek, Irving Creek and Fritz Creek are al protected for cold water, sdlmonid spawning and
secondary contact recreation. Warm Springs Creek does not have any designated beneficid
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uses. Assessments by the Idaho Department of Environmental Quaity (DEQ) have
identified that water quality is limited on five of the streams in the subbagin.

The DEQ has collected data throughout the subbasin and it has been determined that
sediment and temperature are the primary pollutant of concern. TMDLS for sediment have
been devel oped for Medicine Lodge Creek, Fritz Creek, and Irving Creek. Sediment load
reductions are quantified through streambank erosion inventories that estimate erosion based
on streambank conditions documented aong the private land of the 1998 303(d) listed
sreams. Instream sediment targets have been identified from literature vaues that are
supportive of samonid spawning and cold water aquatic life. These target vaueswill be
used to track the progress of streambank recovery and determine the need for additional
management practices to improve water quality.

Temperature TMDL s have been developed for al streams where thermograph data has been
collected to support salmonid spawning and CWAL within those streams. Samonid
gpawning has been determined an existing use for streams within the Medicine Lodge
Subbasin, except for Warm Springs Creek, Divide Creek, Deep Creek, and the lower portion
of Medicine Lodge Creek, due to the presence of cold water fisheries.

Nutrient TMDLs will not be written for the streams in the Medicine Lodge Subbasin snce
there is no observationd or collected data indicating nutrient enrichment in any part of the
watershed.

Medicine Lodge Creek Subbasin at a Glance:
Hydrologic Unit Code 17040215
1998 Water Quality Limited Edie Creek Irving Creek
Segments Fritz Creek Medicine Lodge Creek
Warm Springs Creek 2
Beneficial Uses Affected Cold Water Aquatic life M
Sdmonid Spawning o
Primary Contact Recreation
Secondary Contact Recreation
Domestic Water Supply 18 R
Specia Resource Water ‘ )
Pollutants of Concern Sediment, Temperature, R yavaiy
Nutrients, Flow Alteration RGN B ANV
Habitat Alteration = Lah LAt
Major Land Uses Grazing, Irrigated Agriculture, Dryland Farming
Area 872 mi2
Population (1999 Clark County) 913
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Key Findings

- The Medicine Lodge Subbasin has no known point sources of pollution within its
boundaries. Sources of non-point source pollution consist of land disturbance from
grazing, unmaintained roads, farming, recregtion, diversons, and river adjustments after
alargeflooding event in 1995. The primary water quality concern within the Medicine
Lodge Subbasin is related to subsurface fine sediment deposited within the stream
subgtrate, which islikely impacting the abundance and qudlity of fish habitat. The
primary source of sediment gppears to be streambank eroson. The primary cause of
streambank erosion isrelated to the downcutting of the stream channd and the
subsequent doughing of streambanks.

- Streambank eroson in Medicine Lodge is primarily occurring due to animal access. The
magority of the watershed is used for rangeland, with few sections of riparian buffer
fenced for protection. Other sources of streambank erosion are the road crossings, poor
irrigation diversion gates and other upsets to the hydrologic regime. Many aress of the
Medicine Lodge watershed are re-establishing aflood plain. This processwill likely take
many years and will result in much additiond streambank erosion. Riparian vegetation
will likdly re-establish on outsde bends in which it is absent as the re-gabilization
process takes place. Additiondly, as riparian conditions improve over the listed reaches
in the Medicine Lodge Subbasin, the added benefit of reduced thermd loading will likely
be redized and the temperature regime in these streams will likely improve. The Idaho
Association of Soil Conservation Didricts has aso been awarded a grant to replace
severd of the dysfunctiond diverson gates in the subbasin, which will decrease the
impact they have on the area.

- Themgority of the roads along Medicine Lodge Creek are paved with bridges over
stream crossings that are maintained by the county. However, there are severa portions
of the stream, which are severely encroached by the road causing a disturbance of the
natura hydrology which can cause excessive sedimentation downstream. The road up
Edie Creek isadirt road, with six undevel oped road crossings on the BLM land in the
upper portions of the creek while Irving Creek has no undevel oped road crossings. These
road crossings on Edie Creek and the streambank ingtability caused by animal access on
both streams are the main sources of excess sediment.

- A numericd target has been sat for sediment throughout the subbasin. The god of the
sediment TMDL s developed in Medicine Lodge isto improve the qudity of spavning
and incubation of substrate and rearing habitat for trout. The subsurface fine sediment
target isless than or equa to 28% fine particles <6.35 (0.25 in) sediment, not including
subgtrate larger than 63.5mm (2.5 in), in potentia or known salmonid spawning habitat.
This percentage has been adapted by the DEQ to be capable of supporting samonid
gpawning as well asimprove other aspects of sdmonid spawning habitat. The Strategy
used to achieve this sediment target is to reduce streambank erosion, which is believed to
be the main cause of excessve sedimentation into the watershed.

- Thesadiment load that can be assmilated by the streamsin Medicine Lodge and il
meet the State' s water quality narrative sediment criteriais unknown. The beneficid use
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of samonid spawning isimpacted by sediment loading above the assmilative capacity of
the creek. Theloading capacity lies somewhere between the current loading level and the
sediment loading from natural streambank erosion levels. Cold water aquatic life and
sdmonid spawning are naturaly occurring beneficia usesin Medicine Lodge Creek and
itstributaries. We therefore assume that cold water aquatic life and sdmonid spawning
would be fully supported at naturd background sediment loading rates. We dso assume
that natura streambank stability was equal to or greater than 80% (Overton et al. 1995).

Because the primary chronic source of sediment loading to Edie Creek, Irving Creek and
Medicine Lodge Creek is streambank erosion, quantitative alocations are devel oped.
These sediment load reductions are designed to meet the established instream water
quality target of 28% or less fine sediment <6.35 mm in areas suitable for sdlmonid
gpawning. Streambank erosion reductions are quantitatively linked to tons of sediment
per year. Aninferentid link isidentified to show how sediment load dlocations will
reduce subsurface fine sediment to or below target levels. Thislink assumes that by
reducing chronic sources of sediment, there will be a decrease in subsurface fine
sediment that will ultimately improve the status of beneficia uses. Streambank erosion
load dlocation is based upon the assumption that natura background sediment
production from streambanks equates to 80% streambank stability as described in
Overton and others (1995), where stable banks are expressed as a percentage of the total
esimated bank length. Naturd condition streambank stability potentid is generaly 80%
or greater for A, B, and C channd types in plutonic, volcanic, metamorphic and

sedimentary geology types.

Based on the streambank erosion inventory of Edie Creek, the estimated total existing
sediment load from streambank eroson for the segment on private land is 58.2
tongmilelyear. The estimated sediment load from streambanks that are 80% stableis
36.7 tongmilelyear. A sediment load reduction of 21.5 tongmilelyear is anticipated if
80% or greater streambank stability isachieved. Irving Creek’ s streambank erosion
inventory estimated that the total existing sediment load from streambanks on private
land is 251.5 tongmilelyear. The estimated sediment |oad from streambanks thet are
80% stable is 89.6 tongmilelyear. A sediment load reduction of 161.9 tong/milelyear is
anticipated if 80% or greater streambank stability is achieved. Based on the streambank
eroson inventory of Medicine Lodge Creek, the estimated totd existing sediment load
from streambank erosion for private land is 83.3 tongmilelyear. The estimated sediment
load from streambanks that are 80% stable is 46.0 tongmilelyear. A sediment load
reduction of 37.3 tong'milelyear is anticipated if 80% or grester streambank stability is
achieved.

It is anticipated that by reducing the chronic sediment load through increased streambank
dability, the instream target of 28% subsurface fineswill be achieved. If the instream
target is attained, the beneficid use of natural spawning by salmonids should eventudly
be restored to full support. Streambank stability, the percentage of subsurface finesin
sdmonid spawning habitat and age class sructure of salmonids must be monitored every
other year to determine the effectiveness of land management activities and of this
TMDL.

XVi February 2003



Medicine Lodge Subbasin Assessment and TMDL February 2003

- Themargin of safety (MOS) isfactored into load dlocations for sediment for Edie Creek,
Irving Creek, and Medicine Lodge Creek. The MOS is the conservative assumptions
used to develop exigting sediment loads, where background conditions are more than
needed to attain full support of uses are employed. Conservative assumptions made as
part of the sediment loading analysisinclude: 1) Desired bank erosion rates are
representative of background conditions of 80 %, as described in Overton and others ; 2)
Water quaity targets for percent depth fines of less than 28% (<6.35mm), are consistent
with vaues measured and set by locd |and management agencies based on established
literature values and incorporate a more than adequate leve of fry surviva to provide for
gtable sdmonid production. It is assumed that the status of beneficid useswill be
improved prior to the attainment of the targets of 80 % erosion rates and less than 28%
depth finesin this TMDL.

- Streambank erosion is aso the cause for increased temperatures throughout the Medicine
Lodge Subbasin. Collected thermograph data establishes that Temperature TMDLs are
necessary to meet sdmonid spawning temperature criteriaon al streams except Deep
Creek, since there are no fish documented in this stream. Temperature TMDL load
reductions were devel oped by quantifying daily temperature exceedances during spring
and fal spawning seasons and dividing the maximum temperature exceeedance collected
by the sddmonid spawning criteriato get a percent reduction in temperature. Of all
streams sampled throughout the subbasin, Degp Creek was the only stream not needing a
sdmonid spawning temperature TMDL because no fish data exigs for this stream. Al
other streams document the presence of cold water fisheries, therefore Salmonid
Spawning is an exiding beneficid use.

- Sdmonid Spawning temperature targets developed for the Medicine Lodge Subbasin are
based on existing numeric criteria of [IDAPA 58.01.02.250(02)].

- TheMOS factored into load alocations for weater temperature is based on the maximum
observed temperature exceedances for each critica time period. Maximum exceedances
of the most redtrictive criteria were used to identify needed temperature reductions based
upon the assumption that if temperature reductions are directed a eiminating the
recorded maximum exceedance of criteria, then lesser exceedances will be diminated
during other times of the year.

- The devdopment of an implementation plan for Medicine Lodge Creek Subbasinis
currently underway and the draft plan is found in Appendix F. Theimplementation plan
identifies Best Management Practices (BMPs) that will be implemented on streams with
TMDLs throughout the subbasin to improve riparian condition and stream channe
habitat and reduce streambank erosion. BMPs that will be implemented within the
subbasin focus on agriculturd irrigation diversions, irrigation efficiency, and prescribed
livestock grazing protection.

- Theinformation presented in this subbasin assessment indicated that the devel opment of
atotad maximum daily load (TMDL) is unnecessary for Warm Springs Creek. Warm
Springs Creek is on the 1998 303(d) list for nutrients and sediment and has no designated
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beneficid uses. Thermograph data collected on the stream (Figure 44) indicates that the
gream is naturaly therma. Only warm water pecies of fish have been found in the
creek, and it is therefore recommended that the stream be designated for warm water

aqudtic life or seasona cold water aguatic life.

- Itisrecommended that TMDLs for nutrients not be written for any of the sreamsin the
watershed. Thereis no data that indicates excessive dime growth, and thereisno
observationa data present indicating excessve dime growth in any part of the watershed
indicating that the listing was in error. Severd meetings with the Watershed Advisory
Group (WAG) have taken place for the Medicine Lodge Subbasin. These have primarily
been informative meetings, keeping the group involved in the pace of TMDL
development and alowing time for concerns of the group to be addressed. A minimum
of a 30-day public comment period and an additional WAG mesting will take place prior
to EPA submittd.

- Although thereis alarge amount of water quality datafor Medicine Lodge, it would be
helpful to conduct more eectrofishing on Crooked Creek. The USFS found 19
Y dlowstone cutthroat trout in the creek in 1997, but did not measure the fish. We do not
know how many age classes are present, and therefore cannot assess the hedlth of the
population. The DEQ aso eectrofished Crooked Creek in 1997 and again in 2000, but
did not collect any fish.

- Additiond streambank erosion inventories should aso be conducted on dl listed streams.
The Soil Conservation Commission conducted a wedlth of streambank assessment
information including streambank eroson inventories for four of the streams on the 1998
303(d) list. These inventories only included private land, however, and complimentary
information should be collected for the upper reaches of these streams.

Table A. Summary of assessment outcomes for which TMDLs were

developed.
Assessment Recommended
ngm;o?y Units of Pollutant nglaéz)d Changesto Justification
|D17040215 303(d) List
Crooked Creek SK021 02 Temperature Yes Add Temperature
Headwatersto sinks [SK021 03 exceedances
documented
Deep Creek SK018 02 Temperature Yes Add Temperature
Headwatersto sinks [SK018 03 exceedances
documented
Edie Creek SKO10 02 Habitat Alteration |No None DEQ Policy
WQLS 2210 Nutrients No Ddlist No excessagal
Headwatersto ML growth documented
Creek Temperature  |Yes Add Temperature
exceedances
documented
Sediment Yes None
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Assessment Recommended
Wg;germz?tdy Units of Pollutant nglaéz)d Changesto Justification
| D17040215 303(d) List

Fritz Creek SK016_02 Nutrients No Ddist No excess algd

WQLS 2212 growth documented

Forksto ML Creek Temperature  |Yes None Temperature
exceedances
documented

Horse Creek SK015_02 Temperature Yes None Temperature

Headwaters to exceedances

mouth documented

Indian Creek SKO003_02 Temperature Yes Add Temperature

Headwaters to SK003 03 exceedances

Medicine Lodge documented

Creek

Irving Creek SK012 02 Habitat Alteration |No None DEQ Policy

WQLS 2211 SK012_03 Nutrients No Ddist No excessagd

Creek Temperature  |Yes Add Temperature
exceedances
documented

Sediment Yes None

Medicine Lodge |[SK0006 04 FHow Alteration |No None DEQ Policy

Creek Sediment Yes None

WQLS 2215 Temperature Yes None Temperature

Spring Creek exceedances

Hollow to Smdll, documented

ID

Middle Creek SK008 02 Temperature Yes Add Temperature

Headwaters to SK007-02 exceedances

Medicine Lodge SK007_03 documented

Creek

Warm Creek SK013 02 Temperature Yes Add Temperature

Headwaters to SK013 03 exceedances

Confluence documented

Warm Springs SK020 02 Nutrients No Ddig No excess alga

Creek SK020 03 growth documented

Headwaters to

Sinks Sediment No Ddist Therma spring so
no violations of
CWAL or SS, and
depth fines dready
mesting target of
28%
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Assessment Recommended
Wg;germZOEy Units of Pollutant I;rtla\\/llglo_p(z)d Changesto Justification
| D17040215 303(d) List
Webber Creek SK017_02 Temperature Yes Add Temperature
Headwaters to exceedances
Medicine Lodge documented
Creek

Streams shown in bold are streams and pollutants for which a TMDL was devel oped.
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1. Subbasin Assessment — Watershed
Characterization

The federd Clean Water Act (CWA) requires that states and tribes restore and
maintain the chemica, physcd, and biological integrity of the nation’s waters (33
USC §1251.101). States and tribes, pursuant to section 303 of the CWA areto
adopt water quality standards necessary to protect fish, shdlfish, and wildlife
while providing for recreation in and on the waters whenever possble. Section
303(d) of the CWA establishes requirements for states and tribes to identify and
prioritize water bodies that are water qudity limited (i.e., water bodies that do not
meet water quality standards). States and tribes must periodicaly publish a
priority list of impaired waters, currently every two years. For waters identified
on thislig, states and tribes must develop atota maximum daily load (TMDL)

for the pollutants, set at alevd to achieve water quality standards. This document
addresses the water bodies in the Medicine Lodge Subbasin that have been placed
on what is known as the “303(d) list.”

The overdl purpose of this subbasin assessment and TMDL isto characterize and
document pollutant loads within the Medicine Lodge Subbasin. Thefirst portion
of this document, the subbasin assessment, is partitioned into four mgor sections:
watershed characterization, water quality concerns and status, pollutant source
inventory, and a summary of past and present pollution control efforts (Chapters 1
—4). Thisinformation will then be used to develop a TMDL for each pollutant of
concern for the Medicine Lodge Subbasin (Chapter 5).

1.1 Introduction

In 1972, Congress passed public law 92-500, the Federal Water Pollution Control
Act, more commonly caled the Clean Water Act. The god of thisact wasto
“restore and maintain the chemica, physicd, and biologicd integrity of the
Nation'swaters’ (Water Pollution Control Federation 1987). The act and the
programs it has generated have changed over the years as experience and
perceptions of water quality have changed. The CWA has been amended 15
times, most significantly in 1977, 1981, and 1987. One of the gods of the 1977
amendment was protecting and managing waters to insure “ swimmable and
fishable’ conditions. Thisgod, dong with a1972 god to restore and maintain
chemicd, physica, and biologicd integrity, rates water qudity with more than
just chemidry.

Background

The federa government, through the U.S. Environmenta Protection Agency
(EPA), assumed the dominant role in defining and directing water pollution

control programs across the county. The Idaho Department of Environmental
Quadity (DEQ) implements the CWA in Idaho, while the EPA oversees Idaho and
certifies the fulfillment of CWA requirements and respongihilities.
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Section 303 of the CWA requires DEQ to adopt, with EPA approva, water
quaity standards and to review those standards every three years. Additiondly,
DEQ must monitor waters to identify those not meeting water quaity sandards.
For those waters not meeting stlandards, DEQ must establish TMDLsfor each
pollutant impairing the waters. Further, the agency must set appropriate controls
to restore water quality and allow the water bodies to meet their designated uses.
These requirements result in alist of impaired waters, caled the “303(d) list.”
Thisligt describes water bodies not meeting water quality standards. Waters
identified on thislist require further analysis. A subbasin assessment and TMDL
provide asummary of the water quality status and alowable TMDL for water
bodies on the 303(d) list. The Medicine Lodge Subbasin Assessment and TMDL
provides this summary for the currently listed waters in the Medicine Lodge
Subbasin.

The subbasin assessment section of this report (Chapters 1 — 4) includes an
evauation and summary of the current water quaity status, pollutant sources, and
control actionsin the Medicine Lodge Subbasin to date. While this assessment is
not a requirement of the TMDL,, DEQ performs the assessment to ensure
impairment listings are up to date and accurate. The TMDL isaplan to improve
water qudity by limiting pollutant loads. Specificdly, aTMDL isan estimation

of the maximum pollutant amount that can be present in awater body and ill
alow that water body to meet water quality standards (40 CFR § 130).
Consequently, aTMDL iswater body- and pollutant-pecific. The TMDL aso
includesindividua pollutant alocations among various sources discharging the
pollutant. The EPA congders certain unnatura conditions, such asflow
dteration, alack of flow, or habitat dteration, that are not the result of the
discharge of specific pollutants as“pollution.” TMDLs are not required for water
bodies impaired by pollution, but not specific pollutants. In common usage, a
TMDL dso refers to the written document that contains the statement of loads
and supporting analyses, often incorporating TMDLs for severa water bodies
and/or pollutants within a given watershed.

Idaho’s Role

Idaho adopts water quality standards to protect public hedth and welfare, enhance
the quality of water, and protect biologica integrity. A water quality standard
defines the gods of awater body by designating the use or uses for the water,
Setting criteria necessary to protect those uses, and preventing degradation of
water quality through antidegradation provisons.

The state may assign or designate beneficia uses for particular 1daho water bodies
to support. These beneficid uses areidentified in the 1daho water quaity
gandards and include:

- Aquatic life support — cold water, seasonal cold water, warm water,
sdmonid spawning, modified
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- Contact recreation — primary (swimming), secondary (boating)
- Water supply — domedtic, agriculturd, indudtrid
- Wildlife habitats, aesthetics

The Idaho legidature designates uses for water bodies. Industrid water supply,

wildlife habitat, and aesthetics are designated beneficid usesfor dl water bodies
inthe date. If awater body is unclassified, then cold water and primary contact
recreation are used as additiona default designated uses when water bodies are

assessed.

A subbasin assessment entails andyzing and integrating multiple types of water
body data, such asbiologica, physca/chemicd, and landscape data to address
severa objectives:

Determine the degree of designated beneficia use support of the water
body (i.e., ataining or not attaining water quality standards).

Determine the degree of achievement of biologicd integrity.

Compile descriptive information about the weater body, particularly the
identity and location of pollutant sources.

- When water bodies are not ataining water qudity standards, determine the
causes and extent of the impairment.
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1.2 Physical and Biological Characteristics

The Medicine Lodge subbasin is located in 1daho on the northeastern margin of
the Snake River plain. Approximately 37 miles of the continenta divide, which
aso marks the state boundary between 1daho and Montana, define the north
perimeter of the drainage. The devation dong this portion of the continenta
divide ranges from 7,500 ft above sealeve near Divide Creek, the northern most
creek in the drainage, to 10,105 ft at the Red Conglomerate Peaks. The
Hydrologic Unit Code (HUC) is rectangular with awidth of approximately 7
miles across a the top and narrowing down to less than 4 miles acrossin the
lower haf and widening again at the very bottom to approximately 5mi. The
length of the drainage is about 15.3 mi.

The Beaverhead M ountain Range comprises the north portion of the watershed.
The various peaks throughout the watershed are shown in Figure 2. The highest
peak in the watershed is Scott Peak at 11,394 feet, which islocated on the western
edge of the subbasin at the headwaters of Webber Creek. Webber Pesk (11,180
ft) isjust to the south of Scott Peak. Heart Mountain (10,423 ft) and the Red
Conglomerate Peaks (10,105 ft) are the other elevation points that are above
10,000 ft in the drainage.

The main stem of Medicine Lodge Creek begins at the
northwestern corner and flows in a southeasterly direction until it
reaches the eastern border of the HUC about halfway down the )
HUC a Smadll, ID. The devation of Medicine Lodge Creek
begins at about 6,500 ft above sealevd at the confluence of Fritz
Creek and Warm Creek. It lowersto an devation of 6,132 ft at
the confluence with Spring Hollow and continuesto Smadl, ID
where the devation is 5,260 ft. The length of the stretch from the
beginning of Medicine Lodge Creek to Smdll, ID is LY YL V)T
approximately 21.24 stream miles, giving an approximate average Figure 1. Medicine

valey gradient of 41 ft/mi. Figure 1 displays the location of the Lodge Watershed
Medicine Lodge watershed.
Climate

The closest westher reporting station for the Medicine Lodge Drainage isfound in
Dubais, Idaho, gpproximately 7.5 miles southeast of Smdl, ID. The period of
record for thisdiscussion is from 1/1/1925 to 4/30/2000. The areais
characterized as a semi-arid steppe that ranges in elevation from 5,281 ft above
sealevel a Smdl, ID to about 6,500 ft above sealevd at the confluence of Fritz
Creek and Warm Creek where they join to create Medicine Lodge Creek.
Because the dlevation of the weather recording station at Duboisis 5,460 ft above
sealeve, it represents amid-eevation band (WRCC 2000).

According to long-term records from the Western Regiond Climate Center
wesgther station in Dubois, average monthly temperatures range from 18.57F in
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January to 68.67F in July. The average maximum temperature for July is 73.37F
with adally extreme of 1027F recorded on July 23, 1931. The average minimum
temperature is 10.27F in January, while the minimum daily extreme of -317F was
recorded on December 22, 1990. Table 1 includes average monthly temperatures
(WRCC 2000). Figure 3 and 4 displays the mean monthly temperatures and mean
monthly precipitetion patterns.

The mgority of the precipitation in the drainage occurs as snowfal. The average
total snowfd| for January is 10.6 in and for December it is11.8 in. The mgority
of rainfadl occursin May and June whenthemeanis 1.69 inand 1.80in,
repectively. The annua mean amount of precipitation is 12.03 in and the annud
mean amount of snowfdl is47.9 in. According to the monthly total precipitation
by year a the Dubois Experiment Station, the highest recorded year of
precipitation occurred in 1995 with an annua amount of 21.34 in. Table 1
includes the average monthly precipitation (WRCC 2000). Figure 5 displays
annud precipitation for 1995.
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Table 1. Summary of climate data collected from January 1, 1925 to
April 30, 2000 at Dubois, Idaho

Period Average||Average|Average| Highest | Lowest |Average| Average
M ax Min Mean |Average|| Average| Total Total
Temp | Temp | Temp | Temp Temp | Snowfall | Precipitation
(F) (F) ) ) (R (in) (in)
January 27.0 10.2 185 30.7 3.0 10.6 0.77
February 32.0 14.1 23.0 34.2 9.6 9.0 0.74
March 39.9 204 30.2 44.8 20.0 5.6 0.76
April 54.4 29.8 42.1 52.2 314 2.1 0.96
May 65.3 38.3 51.8 60.8 46.2 0.9 1.69
June 74.1 44.9 59.5 66.4 535 0.1 1.80
July 85.1 52.1 68.6 73.3 58.0 0.0 0.86
August 83.6 50.4 67.0 721 61.0 0.0 0.94
September| 72.6 42.1 57.3 63.8 49.2 0.1 0.90
October 58.4 32.8 45.6 54.1 37.3 13 0.82
November| 39.8 21.7 30.7 394 20.7 6.3 0.90
December | 29.6 131 21.4 28.6 10.1 11.8 0.89
Annual 55.2 30.8 43.0 48.9 38.5 47.9 12.03

Source: Western Regional Climate Center @ http://www.wrcc.dri.edu/cqi-bin/cliMAIN.pl ?iddubo

Subbasin Characteristics

Hydrography/Hydrology

Medicine Lodge Creek, the largest creek in the drainage, flows gpproximately
21.24 stream milesin a southeasterly direction. Medicine Lodge Creek begins at
the confluence of Warm Creek and Fritz Creek and flows through a mixed
geology of loess and basdlt.

The Medicine Lodge watershed isaclosed system. The tributaries that reach
Medicine Lodge Creek contribute to the flow, but some do not reach it year round
dueto infiltration and diversons. Medicine Lodge Creek does not continue far
past Smdl, ID due to loss through the soil and diversion for agriculture. There
are also sub-watersheds to the west of Medicine Lodge that never reach the main
stream, but are till contained in the 4™ field hydrologic unit code. The 4™ field
HUC isawatershed classification system designed by the USGS separating areas
by watershed boundaries. The 4™ field HUCs may be further specified into 5
and 6" fidld HUCs as they get progressively smaller in area. Crooked Creek,
Warm Springs Creek and Deep Creek al parallel Medicine Lodge Creek in sub-
watersheds to the west. These creeks al sink before they reach another water

body.

7 February 2003



Medicine Lodge Subbasin Assessment and TMDL February 2003

The dreamsin the drainage are composed of two main types. The mgority of
greams flow due to runoff from rainfal and snowmet from the surrounding
mountains and while Warm Springs Creek and Warm Springs are both from
naturd therma springs. (BLM 2001)

Current hydrologic conditions differ from historic conditions.

“Based on higtorica accounts and persond communications, many of the
tributary streams to Medicine Lodge Creek long ago had extensive beaver
dam complexes and ponds that provided abundant fishing opportunities.
Today the hydrologic regimeis dtered with these streams experiencing
downcutting and gullying, with alower weter table stressng and reducing
remnant riparian-wetland vegetation. Beaver removd, dredging and
draining of wetlands, irrigation withdrawals, improper grazing and naturd,
high flow events have dl contributed to the present condition. This
present condition of the stream channd compared to the earlier prevaence
of beaver-dominated systems, is il affecting the hydrologic regime and
sediment delivery.” (BLM 2001)

The United States Geologicd Survey (USGS) has had two gauging sationsin the
Medicine Lodge Drainage. Table 2 ligts the gauging stations and Figure 2 shows
their locations. Station number 13116000 was located at the Ellis Ranch on
Medicine Lodge Creek above the confluence of Middle Creek while ation
number 13116500 was located near Small, ID. Neither station is currently active.

Table 2. USGS Gauging Station

Station Station Name Drainage Elevation ft above Period of
Number Area | National Geodetic Vertical |record
(mi?) Datum or (NGVD)
13116000] Medicine Lodge 165 mi2 5710 1940-1969
Creek at Ellis Ranch
13116500, Medicine Lodge 270 mi2 5480 1921-23, 1941-
Creek & Smdll, ID 49, 1985- 96,
1997-99
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Dubois, Idaho Monthly Temperature
POR 1/1/1925 to 4/30/2000
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Figure 3. Average monthly temperature for Dubois, ID

Dubois, Idaho Monthly Mean Precipitation
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Figure 4. Average monthly precipitation for Dubois, ID
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Geology

The Bureau of Land Management (BLM 2001) provided the following geologic
description. See Figure 6 for amap of Medicine Lodge Subbasin geology.

The Medicine Lodge Subbasn includes portions of the Northern
Rocky Mountain physiographic province and the Eastern Snake
River Plain section of the Colombia Intermontane  physographic
province. The boundary between these provinces is characterized
by the digtinctive rise in topography that is evidenced north of Lidy
Hot Springs, Winsper, and Smadll.

The Northern Rocky Mountain  physiographic  province is
characterized by a number of mountain ranges and intervening
vdleys that have developed on the Idaho batholith and other
subsdiary igneous intrusons.  These mountain ranges, which
include the Beaverhead Range in the northern portion of the
Subbasin, consst of metamorphic and sedimentary rocks of
Precambrian to Mesozoic age that have been subjected to intensive
uplifting, faulting, and folding. Within the Subbasin, most of these
deformed metamorphic and sedimentary units have been covered
with a veneer of volcanic rhyolite, basdt, and welded tuff that are
known locdly as the Edie School Rhyodlite and the Medicine
Lodge Volcanics

In the late Cenozoic Era, during the later stages of the building of
the mountain ranges of the Northern Rocky Mountain province, the
mountain province was dissected by an extendve rifting in the
eath’s crust which created a broad trough that filled with volcanic
rocks. This trough, which extends in an arcuate pattern across
southern Idaho, is known as the Snake River Plain. The basdt
flows tha underlie the Snake River Plain are many thousands of
feet thick. Volcanic vents or eruptive centers such as Cedar Blutte,
Camas Butte, and Table Butte ae common in the southern third of
the Subbasin. Over much of the southern portion of the subbasin,
the basdt has been covered with a veneer of wind blown
sediments.  In the Mud Lake/Terreton area, the basdt has been
covered with lake sediments left behind as the Pleistocene age
Lake Tereton evaporated, leaving Mud Lake as its remnant.
Figure 6 digplays the dominant geology typesin the watershed.

Over much of the southern portion of the subbasin, the basdt has
been covered with a veneer of wind blomn sediments. In the Mud
Lake/Tereton ares, the basdt has been covered with lake
sediments left behind as the Pleistocene age Lake Tereton
evaporated, leaving Mud Lake as its remnant.
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Figure 6. Geology of the Medicine Lodge Watershed
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Soils

The soilsin the Medicine Lodge Subbasin vary dramaticaly as does the
topography. The watershed borders the continenta divide and moves down into
the valley where the soil depth increases and the dope decreases. Basdt canyons
and dliffs are found interspersed throughout the watershed with steep mountains
along the continentd divide. The mgority of the soilsin the Medicine Lodge
Subbasin are predominantly compaosed of sand, loam and gravel.

The Map Unit Identification Numbers (MUID) adong with a summary of the soil
typesfor thisareaare shown in Table 3. The location of the MUID aressis
shown in Figure 7. Thisisbased on STATSGO data (NRCS 2000) and from the
NRCS's STATSGO COMP and LAY ER database files (NRCS 2000).
STATSGO isthe State Soil Geographic database that has been compiled by the
Nationa Cooperative Soil Survey (NCSS) and isled by the U.S. Department of
Agriculture’ s Natural Resource Conservation Service (NRCS). STATSGO is
compiled by generdizing more detailed soil magps. Map unit composition for a
STATSGO map is determined by transecting or sampling areas on the more
detailed maps and expanding the data Satistically to characterize the whole map
unit (NRCS 2000).

The summary of the STATSGO data found in Table 3 contains average soil dope,
soil depth and the average K factor (Hoover 2000). These are weighted averages
for the entire polygon of the MUID.

K-factor is ameasure of erodibilty used in the Universal Soil Loss Equation. It
measures the tendency of a soil to erode based on the soil texture, organic matter
content, soil structure and permesbility. The soil is given ascore from 1.0t0 0.1,
where 1 is extremdy erosve and 0.1 is nearly non-erosive. Soilsin the subbasin
have afairly low to moderate K-factor with none over 0.3 (Figure 8). The
mgority of the soilsthat are in the drainage area are between 0.1 and 0.15.
Within the entire subbasin, the most erosive soils are found in the area south of
the streams in the lower section of the HUC where Mud Lake islocated. The
most non-erosive soils are found adong the continentd divide, which is aso where
the highest devations and the shdlowest soils are found.

Soil dopeisanother factor in assessing the erodibilty risk of asystem. The sail
dope data was aso gathered from the NRCS's STATSGO database and given as
aweighted average (Figure 9). As expected, the greatest dopes were found aong
the continenta divide in the north and west Sides of the watershed. The dope
generdly decreases down into the valey to a 0-3% range, dthough there are some
vaidions. The headwaters of the Medicine Lodge drainage system begins at
Divide Creek where the dope is greater than 44%, but decreases to between 17%
and 34% before joining with Warm Creek and Fritz Creek becoming Medicine
Lodge Creek. Medicine Lodge Creek flattens to between 9% and 17% below
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Spring Hollow and again decreases to between 3% and 9% below the confluence
with Indian Creek.

The depth of soil in the subbasin is depicted in Figure 10. The degpest soils,
greater than or equa to 60 in, are found primarily in the southern third of the
subbasin near Mud Lake.

Table 3. Medicine Lodge Subbasin STATSGO soil summary

MUID [Acres Sq Mi. [Name Avg |[AvgK|Avg |[Soil Texture
Slope ||Factor |Depth |(Surface)
(%) (in)
ID114 256.471 04 Bereniceton-Diston-| 15.97 013 4571 Sand (46%), very
Grassy Butte-Dune stony-loam (26%).
Land-Rock Some loamy sand, clay
Outcrop-Modkin loam, unweathered
bedrock, and sandy
loam.
ID115 | 11,062.39 17.285 Grassy Butte- 7.485 011 50.91 Loamy sand (53%),
Diston-Rock 19% sand. Some
Outcrop-Malm- extremely stony-loamy
Matheson-Lidy- sand, unweathered
Zwiefel bedrock, sand loam,
fine sand and extremely
stony-sandy loam.
ID134 | 97,934.66 | 153.023 Montlid- 0.565 0.26 60.00 Sandy loam (79%),
Fluvaquents- loamy sand (13%).
Terreton-Zwiefel Some clay loam and
silty clay.
ID135 | 11,190.65 17.486 Levelton- 0.815 0.25 60.00 Loamy sand (31%),
Fluvaquents- loam (30%). Some
Terreton-Zwiefel sandy loam, silty clay,
and fine sand.
ID137 | 11,071.60 17299 | Aecet-Bereniceton-| 17.225 ( 0.8 37.73 Very stony-loam
Terreton-Bondfarm: (43%), unweathered
Ma m-Pancheri- bedrock (26%), silt
Rock Outcrop loam (13%). Some
loam, sandy loam,
loamy sand, stony-silt
loam and silty clay
loam.
ID138 5,896.30 9212 |Aecet-Grassy Butte-| 8.85 0.17 40.00 Loamy sand (60%),
Malm-M atheson- very stony-siltloam
Rock Outcrop- (13%), and silty clay
Terreton loam (12%).
ID140 | 67,283.15 105.13 Bereniceton- 3015 021 57.86 | Gravely-loam (47%),
Harston-Medicine- loam (44%). Some
Mccaleb- clay loam, silty loam
Whiteknob- and very gravelly-loam.
Packham-Lidy-
Matheson
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MUID |Acres Sg Mi. [Name Avg |AvgK|Avg [Soil Texture
Slope [Factor |Depth|(Surface)
(%) (in)
ID160 | 3697731 57.777 Paint-Simeroi- 5 012 60.00 | Gravelly loam (96%)
Whitecloud and some very gravelly
loam.
ID164 | 3534281 | 55223 Crystal Butte- 13565 | 0.20 5250 | Gravelly loam (52%),
Fourme-Judkins- loam (46%), and some
Stringam-Sudpeak- silty loam.

Targhee-Tineman

ID165 | 37,347.44 58.355 Aecet-Atomic- 9.465 0.19 2017 | Silty loam (39%), fine

Bondfarm-Malm- sandy loam (36%0),
Matheson-Rock loam (15%), and
Outcrop unweathered bedrock
(10%).
ID172 | 8224468 | 128507 | FritzHagenbarth- | 25975 0.14 5857 | Gravelly loam (78%),
Latigo-Parkalley- Gravelly-siltloam
Poso-Rubble Land- (12%). Some
Windicreek-Zeebar extremely gravelly-
loam and fragmented
material.
ID178 | 126,006.01 | 196.884 | Custco-Deadhorse-| 1567 0.15 44.00 Gravdly-silty loam
Deecree- (35%), silt loam (30%),
Horseridge-L atigo- gravelly-loam (14%).
M ogg-Rock Some unweathered
Outcrop-Shagel- bedrock, extremely
Smdl-Truble- stony-loam, and
Westindian-Zeebar- gravelly loam.
Zer

ID184 | 15302.28 2391 Rock Outcrop- 52425 | 0.03 2250 | Unweathered bedrock

Rubble Land- (40%), fragmented
Cryoborolls-Typic material (25%), stony-
Cryorthents loam (25%), and some

variable.
ID194 | 43,190.68 67.485 Cryoborolls- 52395 | 0.05 4250 Very stony-loam
Cryochrepts- (34%), fragmented
Koffgo-Lag-Rock materia (22%),

Outcrop-Rubble unweathered bedrock

Land (21%). Some stony-

loam, cobbly-loam,
very gravely-loam, and
very cobbly.

Slopes, K factor and depth are weighted averages.

15 February 2003



Medicine Lodge Subbasin Assessment and TMDL February 2003

B D114

] IS
ID134

10135
D137
ID138
ID140

B 10160
[ ]ID184

[ ID165
[ ]ID172

0178
B D184
777 \D194

‘ '.
................ x
-

1 .39525d J LR T R e e e e e e e e e e e e |

Medicine Lodge Subbasin- 4th Field HUC

Figure 7. STATSGO Soil Map Unit Identifications
16 February 2003



Medicine Lodge Subbasin Assessment and TMDL February 2003

K-Factor
I 0.04-0.09

W 0.1-0.15
T 101602

[ ]021-0.25
1026

1:395133

2 0 2 4 Mies
™ e =

Medicine Lodge Subbasin- 4th field HUC

Figure 8. Soil Erosion Potential

17 February 2003



Medicine Lodge Subbasin Assessment and TMDL

L #ﬁﬁ% ~
'

e

N /)J 2 l/

1.‘ i

o w
: Ill
e M
B &

|
1:410376 !
5 0 5 Hﬁ'
S l
ea

Figure 9. Soil Slope

rrrrrrrrrrrr




Medicine Lodge Subbasin Assessment and TMDL February 2003

>= 60 in
50-59 in
' 40-49 in
130-39in

1: 419087

a 2 & Miles

Medicine Lodge Subbasin- 4th Field HUC

Figure 10. Soil Depth

19 February 2003



Medicine Lodge Subbasin Assessment and TMDL February 2003

Fisheries

The Medicine Lodge drainage is a closed drainage disconnected to adjacent
drainages by ancient geologic formations. In addition to Medicine Lodge Creek
and itstributaries, there are several sub-watersheds to the west included in this
assessment, including Deep Creek, Warm Springs Creek and Crooked Creek (see
Figure 2). Currently there are three species of saimonidsin the Medicine Lodge
Drainage. Theseinclude Y dlowstone cutthroat (Oncor hynchus clarki), brook
trout (Salvelinus fontinalis) and rainbow trout (Oncor hynchus mykiss). Although
brook trout and rainbow trout have been introduced, there is debate over the
origination of the Y dllowstone cutthroat in the drainege.

The Idaho Department of Fish and Game stocked rainbow trout from 1968
through 1982. They typicaly introduced between 1000 to 2500 pounds of
rainbow trout every year (Figure 11). There are no stocking records for brook
trout.

The controversy over the Y ellowstone cutthroat occurs for severd reasons. Ina
report for the USGS of Montanain 1872, F.V. Hayden described the Medicine
Lodge drainage as such, “I think | never saw a stream, large or smdl, more fully
crowded with trout. There were two species, each equally abundant; and yet this
stream sinks beneath the surface and is logt entirely twenty-five miles before
reaching Snake River.” Thisreport shows that there were large amounts of
sdmonidsin the drainage early in our settlement history. I settlers had

introduced thefish, it is hard to believe that they had become so abundant in such
ashort period of time, so it stands to reason that there was some type of sdmonid
in the drainage prior to European settlement of the area. With thisinformation, it
is generdly assumed that the Y elowstone cutthroat is an indigenous species to
the Medicine Lodge drainage and has been managed as awild trout fishery
(Figure 12).

The Y dlowstone cutthroat is consdered a state sensitive speciesin Idaho and is
carefully managed by the Idaho Department of Fish and Game. In 1998 it was
petitioned to become a threatened species, but after review in February, 2001, the
U.S. Fish and Wildlife Service declined the petition to list the Y lowstone
cutthroat under the Endangered Species Act.

The population of the Y dlowstone cutthroat in the drainage has been depressed in
part as aresult of the rainbow trout and brook trout populations. Rainbow trout
pose a chdlenge due to thelr ability to hybridize with the Y elowstone cutthroat
creating a population of impure genetics. Brook trout are dso a challenge for the
Y dlowstone cutthroat due to competition. These fish are very unlikely to live
together since brook trout generaly have more success in breeding and competing
for space.

Hyhbridization has been documented between rainbow trout and Y dlowstone
cutthroat trout in every stream in the HUC except for Crooked Creek and the west
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fork of Irving Creek. The presence of apure Y elowstone cutthroat population in
Crooked Creek is documented only by the USFS data. The USFS practices at that
time did not include the measuring of fish caught, so thereis no way to determine
the age classes of Y dllowstone cutthroat for this stream with the current data
Crooked Creek is aclosed system without a documented presence of rainbow
trout, which has mogt likely alowed the group to remain geneticdly pure. The

west fork of Irving Creek was dso fished without Sign of hybridization athough
hybrids were found in the lower stem of the creek.

Medicine Lodge Creek aso contains non-sdmonid species of fish, including the
short-headed sculpin (Cottus confusus) which are found in the mgority of the
tributaries aswell as the main stem of Medicine Lodge Creek. Western mosquito
fish (Gambusia affinis), awarm water species, have aso been foundin Warm
Springs Creek and have obvioudy been introduced athough there are no records
of this.

Figure 11. ldaho Fish and Game Rainbow Trout Stocking Records
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Figure 12. Yellowstone Cutthroat Trout Distribution
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Sub-Watershed Characteristics

The Medicine Lodge Subbasin has Sx sub-watersheds. These are dso the fifth
field hydrologic units defined by the USGS. Thefifth fild HUCs are shown in
Figure 13 and their attributes are summarized in Table 4. The relief ratio has been
caculated for each sub-watershed by taking the difference in devation between
the high point on awatershed divide and its pour point divided by the length of
the watershed. A relief ratio of zero indicates that the watershed is completely
flat and has no erosive power. The Mud Lake sub-watershed isthe closest to a
“flat” gtuation, with ardief ratio of 0.004. The sub-watershed with the highest
relief ratio isthe Divide Creek watershed which borders the continenta divide.

The drainage density provides arelative measure of trangport efficiency aswell as
ameasurement of the average spatid diversity of a stream system. It is calculated
by dividing the tota length of streams by theland area. The drainage dengity for
the Mud Lake sub-watershed is given a zero because there are no stream channedls
inthis area, only drainage cands. The highest drainage density in the watershed
isin the Medicine Lodge Creek sub-watershed with 1.278 miles of stream for
every square mile of area.

For comparable geology and soils, awatershed with greater relief ratio and
drainage dengity would tend to have a greater naturd sediment yield aswell as
higher potentia for accelerated eroson due to land surface disturbances.

Table 4. Physical attributes of 5'" field HUCs in the Medicine Lodge
Subbasin

HUCS Area| Total #of | Dominant| Elevation Range | Relief | Drainage

Name (mi?) | stream Aspect | Pour | High Point | Ratio Density
miles Point | in water shed (mi/mi?)

Chandler | 57.9 | 70.21316 SE 4862 ft 9877 ft 0.060 1.213

Canyon

Divide 134.5| 134.0186 SE 6198 ft| 10963 ft 0.074 0.996

Creek

Indian |124.5| 128.5036 S-SE [ 5517 ft 9166 ft 0.045 1.032

Creek

Medicine | 146.1| 186.6795 SE 4861 ft 8426 ft 0.029 1.278

Lodge

Creek

Mud Lake| 297.1 0 S 4700 ft 5200 ft 0.004 0

Wam |153.9| 152.1972 SE 4832 ft| 11284 ft 0.049 0.989

Springs

Creek

Drainage dengty is based on 1:100k GIS hydrography, excluding cands
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Medicine Lodge Subbasin- 4th Field HUC

Figure 13. 5" Field Watersheds
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The geomorphic characterigtics of the streamsin the Medicine Lodge Subbasin
vary consderably. Table 5 contains asummary of the subbasin's geomorphic
characterigtics. Much of the data for this table was collected from the DEQ
BURP (Beneficia Use Reconnaissance Program). The overdl stream gradient
was calculated from 1:100,000 scae hydrographic GIS coverage. The valley and
channd classifications are based on Rosgen and were compiled from the DEQ

BURP data.

Table 5. Geomorphic Characteristics of streams in the Medicine
Lodge Subbasin

Rosgen Overall : Avg.
sream | 2P | Hucs Name V%”peey Channel |  Stream | oo | Width/
) Type Gradient (%) Depth ratio
Crooked Creek 21 Warm U-shaped G 30 silt/clay 20
Springs
Creek
Deep Creek 18 Medicine | U-shaped B 10 silt, sand 21
Lodge Creek
Divide Creek 14 Divide Creek| Trough- B 20 silt/clay 47
like
Dry Creek 9 Indian Creek | U-shaped C 30 coarse 22
pebble,
small cobble

Edie Creek, at 10 Divide Creek| Trough- B 30 silt, small
BLM like cobble
Edie Creek, 10 DivideCreek| Flat- B 40 silt/clay 4
lower bottom
Fritz Creek, 16 DivideCreek| Fat- F 10 silt, sand
lower bottom
Fritz Creek, S. 16 Divide Creek | U-shaped B 30 silt, coarse 18
Fork pebble
Fritz Creek, 16 Divide Creek| Trough- B 25 silt/clay
upper like
Fritz Creek, N. 16 Divide Creek | U-shaped B 30 silt/clay 44
Fork
Horse Creek, 15 Divide Creek | U-shaped G 25 silt/clay 17
lower
Horse Creek, 15 Divide Creek| Trough- F 30 coarse 19
upper like pebble
Indian Creek 3 Indian Creek | Flat- F 05 coarse 12

bottom pebble
Indian Creek, W. 5 Indian Creek | U-shaped B 35 coarse 17
Fork pebble,

small cobble
Irving Creek, E. DivideCreek| Fat- B 30 silt, coarse 14
Fork bottom pebble
Irving Creek, DivideCreek| Fat- C 30 silt, coarse
lower bottom pebble
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Steam Name || WBID || HUC5Name| Valley Rosgen Overall Dominant Avg.
No. Type Channel Stream Substrate Width/
Type Gradient (%) Depth ratio
Irving Creek, 12 Divide Creek | U-shaped C 25 silt, coarse 18
upper pebble
Medicine Lodge 2 Medicine | Trough- B 20
Creek Lodge Creek like
Medicine Lodge 6 Medicine Flat- B-C 20 16
Creek Lodge Creek | bottom
Medicine Lodge 11 Divide Creek | U-shaped F 20 silt, coarse
Creek pebble
Middle Creek 7 Indian Creek Box C 35 silt, coarse 26
Canyon pebble
Middle Creek 8 Indian Creek | U-shaped A 30 coarse 91
pebble,
small cobble
Myers Creek 21 Warm U-shaped B 30 silt, coarse 13
Springs pebble
Creek
Warm Creek, 13 Divide Creek| Flat- F 09 silt/clay
lower bottom
Warm Creek, 13 Divide Creek| Trough- B 16 silt/clay
upper like
Warm Springs 20 Warm Box E 09 silt/clay
Creek, lower Springs Canyon
Creek
\Warm Springs 20 Warm Box C 10 silt/clay
Creek, upper Springs Canyon
Creek
\Webber Creek, 17 Divide Creek | U-shaped B 20 silt, coarse 48
lower pebble
\Webber Creek, 17 Divide Creek | V-shaped B 25 silt, coarse 17
upper pebble
Wood Canyon 8 Indian Creek | U-shaped A 40 silt/clay, 12
Creek sand
References: Valley and channel type based on Rosgen 1993

1.3 Cultural Characteristics

Overall stream gradient calculated from GI S hydrography coverage
Dominant substrate and width/depth ratio compiled from DEQ BURP data

The areain the Medicine Lodge Subbasin is primarily agriculture with avery low
population dengty. The mgority of the watershed isin Clark County (Figure 2).
The southern half of the subbasin isin Jefferson County.

The Medicine Lodge Subbasin’s economy is primarily agriculture. The BLM and
USFS have grazing alotments within the subbasin. The BLM manages 28
dlotments with atota of 31,713 animd unit months (AUM) while the USFS has
13 grazing dlotments with 17,957 AUMs. Much of the private land isaso
grazed. The public and private lands are grazed with sheep, cattle and buffao.
(Mickelson 2001)
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The counties also produce field crops. The National Agriculturd Statistics
Service reported that Clark County produced 214,000 production bushels of
Barley harvested off of 2300 acres of land. In Jefferson County there were
4,404,000 production bushels of Barley and 810,000 bushels of oats. (NASS
2000)

Land Use

The land in the Medicine Lodge Subbasin is 69% rangeland (Figure 14). Another
23% is agriculture with 7% forest. The forested areais found in the western part
of the subbasin in the headwaters of Fritz Creek, Webber Creek and Crooked
Creek. The mgority of the agricultura land is found in the southern part of the
subbasin which is primarily flat and devoid of much hydrography.

Road dengities in Medicine Lodge are very low. Idaho Highway 22 cuts across
the subbasin south of Smdl, 1D and Highway 28 and 33 cross in the southern
section. There are county and private roads throughout the subbasin. The road
adong Medicine Lodge Creek is paved (with patches unpaved) while the rest of
the roads in the subbasin are unpaved.

Table 6. Land use in the Medicine Lodge Subbasin (Anderson Level

).

Land Use Category Acres | SquareMi.| SguareKm. % of Total
Forest 44,712 70 181 7%
Irrigeted-Gravity How 74,959 117 303 12%
Irrigated- Sprinkler 64,936 101 263 11%
Rangdand 418,672 654 1,694 69%
Total 603,279 942 747 100%
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Figure 14. Land Use in the Medicine Lodge Subbasin
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Land Ownership

The mgority (69%) of the Medicine Lodge Subbasinis public land. The BLM
manages 33% while the USFS manages 25%. The State of Idaho (Idaho
Department of Lands) manages small land parcels interspersed throughout the
BLM land totaing 4% of the watershed. 31% of the subbasin is owned privately,
most of which liesin the southern half of the subbasin. The Idaho Nationd
Environmental Engineering Laboratory’ s boundaries enter the subbasin in the
southwestern tip (7%).

Table 7. Land ownership in the Medicine Lodge Subbasin

Description Acres SquareMiles| SquareKm | % of Total
Private 182,613 285 739 31%
Public
B.L.M. 192,346 300 778 33%
Department of Energy 39,617 62 160 7%
State of 1daho 20,930 33 85 4%
U.S. Forest Service 146,205 228 501 25%9
Subtotal 399,098 623 1,615 69%
Total 581,711 909 2,353 100%
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Figure 15. Land Ownership in the Medicine Lodge Subbasin
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2. Subbasin Assessment — Water Quality
Concerns and Status

2.1 Water Quality Limited Segments Occurring in the Subbasin

The Medicine Lodge Drainage has five stream segments that are included on the
|daho 1998 § 303(d) list. The 303(d) list is of watersthat areimpaired or that
need further assessment, meaning that streams are not meeting the requirements

of their beneficid uses. The stream segments are shown in Figure 16 and are
described in Table 8. These streams were listed because of their presence in the
1992 Water Quality Satus Report (DEQ 1992) aso known as the 305(b) report.

Warm Springs Creek was shown in Appendix A of the 1992 305(b) report to bein
nonsupport of cold water aguatic life and sdlmonid spawning, and threatened for
the use of agriculturd water. Warm Creek was shown to be in non-support for
primary contact recreation and in threatened support of agriculturd water, cold
water aquatic life, salmonid spawning, and secondary contact recrestion.

Warm Creek was de-listed in 1996 because it was found to be in full support of its
beneficia uses after assessment of the macroinvertebrate data from BURP. The
boundaries of the 303(d) listing for Medicine Lodge Creek were aso changed at
this time decreasing the listed stream miles from 24.17 milesto 16.20 miles (DEQ
1998).

The Water Quality Working Committee in 1992-1994 (DEQ 1992-1994)
nominated most of the streams that are now listed as stream segments of concern
(SSOC). The streams nominated included Medicine Lodge Creek, Edie Creek and
Irving Creek with the primary objective of maintaining or restoring water qudity.
The comments on the SSOC nominations were primarily focused on protecting
the fisheries. People were also concerned with impact from recrestion on
Medicine Lodge Creek and poor livestock management on Irving Creek. None of
these nominations became designated SSOCs in this watershed, which means that
they obtained their listing status from the 305 (b) report. Table 8 lists the 303(d)
listed streams within Medicine Lodge subbasin. Locations of listed stresms are
depicted in Figure 16. See Appendix C for the Water body identification numbers
and their boundaries for the entire Medicine Lodge Subbasin.
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Figure 16. Medicine Lodge Subbasin 303(d) Listed Streams
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Stream 1998 303 (d) WBID |Pollutants Listing
Boundaries No. Basis
Medicine Lodge| Spring Hollow Creek 6,2 Flow Alteration, 1992 305(b)
Creek to Smdll, ID Sediment, Temperature | appendix D
Edie Creek Headwaters to 10 Habitat Alteration, 1992 305(b)
Medicine Nutrients, Sediment | appendix D
Lodge Creek
Irving Creek Headwaters to 12 Habitat Alteration, 1992 305(b)
Medicine Nutrients, Sediment | appendix D
Lodge Creek
Fritz Creek Forksto Medicine 16 Nutrients, 1992 305(b)
Lodge Creek Temperature appendix D
Warm Springs | Headwatersto Sinks 20 Nutrients, 1992 305(b)
Creek Sediment appendix A

2.2 Applicable Water Quality Standards

The Idaho water quaity standards are designed to meet the god's of the Clean
Water Act (CWA). Thegod sated in the CWA that is especidly relevant to
designated usesiis section 101 (@) (2) which Satesthat:

“wherever attainable, water quality should provide for the protection and
propagetion of fish, shellfish, and wildlife and provide for recregtion in
and on the water.”

Idaho’ s water quality standards are published at IDAPA 58.01.02-Water Quality
Sandards and Wastewater Treatment Requirements These standards consist of
three parts. designated uses of waters, numeric or narrative criteria to protect

those uses, and an antidegradation policy. Table 9 ligtsal of the desgnated
beneficial uses for Medicine Lodge.

Designated Uses

The following is an excerpt from Idaho’ swater quaity standards which ligtsthe
designated beneficial usesfor surface waters:

Water Supply

a Agriculturd (AWS): water quaity gppropriate for the irrigation of cropsor as
drinking water for livestock. This use appliesto dl surface waters of the state.

b. Domedgtic (DWS): water quality appropriate for drinking water supplies.
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c. Indugrid (IWS): water qudity appropriate for industria water supplies. This
use gppliesto dl surface waters of the sate.

Aquatic Life

a. Cold water agquatic life (CWAL): water quality gppropriate for protection and
maintenance of viable aquatic life community for cold water species.

b. Samonid spawning (SS): waters which provide or could provide a habitat for
active sf-propagating populations of salmonid fishes.

Recreation

a. Primary contact recreation (PCR): water quality appropriate for prolonged and
intimate contact by humans or for recreationd activities when the ingestion of
amall quantities of water islikely to occur. Such activitiesinclude, but are not
restricted to, those used for svimming, water skiing, or skin diving.

b. Secondary contact recreation (SCR): water quality appropriate for recreationa
uses on or about the water and which are not included in the primary contact
category. These activities may be used for fishing, boating, wading,
infrequent svimming and other activities where ingestion of raw water is not
likely to occur.

Wildlife Habitats

Water quality appropriate for wildlife habitats. This use gppliesto al surface
waters of the State.

Aesthetics
Thisuse appliesto all surface waters of the Sate.

Any water that does not have an officid designated useis addressed in section
58.01.02.101 of the IDAPA, entitled “Undesignated Surface Waters'. It states
that, “Prior to designation, undesignated waters shdl be protected for beneficid
uses, which includes dl recreationa usein and on the water and the protection
and propagation of fish, shdlfish, and wildlife wherever atainable” These
undesignated waters are presumed to support cold water aguetic life and primary
contact recreation. Any use that has existed since November 28, 1975 isdso
protected if there isindicative information to show its presence. Indusiria water
supply, wildlife habitat and aesthetics are dso designated for dl waters of the
date.

The Speciad Resource Water (SRW) designation is defined in the Sandards as a
specific segment or body of water which is recognized as needing intensive
protection to a) preserve outstanding or unique characteristics, or b) maintain a
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current beneficid use. The only stream with a SRW designation is Medicine
Lodge Creek. The primary aim of the SRW designation isto protect beneficia
uses againg point sources of pollution diminates any new point source from
receiving a NPDES (Nationd Pollutant Discharge Elimination System) and keeps
any current source from increasing its discharge. Since there are no point sources
of pallution in Medicine Lodge, this designation would kegp any from being
developed along the Medicine Lodge Creek. No new point sources will be
dlowed in any of the tributariesif their discharge would decrease the water
qudlity in Medicine Lodge Creek.

Water Quality Criteria

Water qudity criteria specify the chemical, physicd and biologicad conditions thet
a stream must meet in order to achieve and protect abeneficid use. The criteria
relevant to the Medicine Lodge Subbasin are discussed in sections 200, 250, 251,
and 252 of the Idaho Adminigtrative Code (IDAPA 58.01.02).

All of the 1998 303(d) listed streams in the subbasin are listed for sediment except
for Fritz Creek. Thewater quality standards ates that, “ Sediment shall not
exceed quantities...which impair designated beneficia uses” (IDAPA
58.01.02.200.08)

All of the 1998 303(d) listed streams in the subbasin except Medicine Lodge
Creek are ligted for nutrients. The water qudity standards for excess nutrients
dates, “ Surface waters of the state shdl be free from excess nutrients that can
cause visble dime growths or other nuisance aguatic growths impairing
designated beneficia uses.” (IDAPA 58.01.02.200.06)

Medicine Lodge Creek and Fritz Creek are listed for temperature and both have
designated beneficid uses of both Cold Water agquatic life and Smonid
Spawning. The temperature criteriais different for cold water aquatic life
(CWAL) and for sdimonid spawning (SS). For CWAL the standards States,
“Water temperatures of twenty-two (22) degrees C or lesswith a maximum daily
average of no greater than nineteen (19) degrees C.” For SSthe standards are,
“Water temperatures of thirteen (13) degrees C or less with amaximum daily
average no greater than nine (9) degrees C.

Antidegredation Policy

Idaho’ s Antidegredation Policy (IDAPA 58.01.02.051) maintains the existing
usesfor dl waters by gating that “exigting in stream water uses and the level of
water quality necessary to protect existing uses shdl be maintained and
protected.”

It protects high quaity waters but allows for development by sating that, “where
the quality of the waters exceeds level s necessary to support propagation of fish,
shellfish and wildlife and recregtion in and on the water, that qudity shdl be
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maintained and protected unless the Department finds, after full satisfaction of the
intergovernmental coordination and public participation provisons of the
Department’ s continuing planning process, that allowing lower water qudity is
necessary to accommodate important economic or socia development in the area
in which the waters are located. 1n alowing such degradation or lower water
qudity, the Department shdl assure water quaity adequate to protect existing
usssfully.”

The Antidegredation Policy also addresses outstanding resource weters. “Where
high qudity waters condtitute an outstanding national resource, such as waters of
nationa and state parks and wildlife refuges and waters of exceptiona
recregtiond or ecologica significance, that water qudity shal be maintained and
protected from the impacts of point and nonpoint source activities.”
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Stream Boundaries WBID [Aquatic Life |Recreation |Other
No.
Mud Lake 1
*Medicine | Indian Creek to playas 2 COLD, SS PCR DWS, SRW
Lodge Creek
Indian Creek confluence of Indian 3
Creek forks to mouth
Indian Creek, source to mouth 4
E. Fork
Indian Creek, source to mouth 5 COLD, SS SCR
W. Fork
*Medicine Edie Creek to Indian 6 COLD, SS PCR DWS, SRW
Lodge Creek Creek
Middle Creek | Dry Creek to mouth 7
Middle Creek | sourceto Dry Creek 8
Dry Creek source to mouth 9
*Edie Creek source to mouth 10 COLD, SS SCR
Medicine confluence of Warm 11 COLD, SS PCR DWS, SRW
Lodge Creek | and Fritz Creeksto
Edie Creek
*|rving Creek source to mouth 12 COLD, SS SCR
Warm Creek source to mouth 13 COLD, SS SCR
Divide Creek source to mouth 14
Horse Creek source to mouth 15
*Fritz Creek source to mouth 16 COLD, SS SCR
Webber Creek source to mouth 17 COLD, SS SCR
Deep Creek source to mouth 18
Blue Creek source to mouth 19
*Warm source to mouth 20
Springs Creek
Crooked Creek source to mouth 21
Chandler 22
Canyon

Source: Idaho Adminigtrative Code, IDAPA 58.01.02
*= 303 (d) listed streams

SS= Samonid Spawning

PCR= Primary Contact Recreation
SCR= Secondary Contact Recreation
COLD= Cold Water Aquatic life
DWS= Domestic Water Supply
SRW= Special Resource Water
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2.3 Summary and Analysis of Existing Water Quality Data

Past and existing water quality data was provided from the following agencies
and/or organizations for the development of the Medicine Lodge Subbasin
Assessment and TMDL. Data sources used in this section include: USGS, BLM,
USFS, IASCD, SCC, and the IDF&G.

Flow Characteristics

The USGS dtation data discussed in section 1.1 isfrom the Sations at Smdll, 1D
and EllisRanch Figure 17 shows the average monthly discharge for Medicine
Lodge Creek, station number 13116500 at Smdl, ID. Thisis averaged for the
entire period of record, 1940-1969.

At gauging gation number 13116500 a Smdl, ID, the annud mean flow for
water years 1921-1999 is 63.3 cfs (cubic feet per second). Annua Runoff at this
dation typicaly pesks during the last few days of May or the first week of June.
The highest flow recorded was on June 15, 1995 when flow reached 470 cfs.
1999 recorded the highest annua mean of 109 cfs. Minimum annud flows
typicaly occur in early January when flow has been recorded aslow as 10 cfson
March 15, 1944. The lowest annual mean was recorded in 1992 at 41.3 cfs.
(USGS 1999)

Figure 18 shows the four periods of record for Medicine Lodge Creek, Station
number 13116500. Figure 19 — 22 breakout each of the four periods of record for
data collected at station 113116500. Gaps in the hydrograph represent the years
when data was not collected. This graph shows the severity of the Sorm eventsin
the mid to late 1990s. The 1995, 1998 and 1999 water years were higher than any
other water years on record. The period of high flow in 1995 caused the failure of
severd dructuresin the drainage and has left scars such as cut banks that can il
be seen today.

38 February 2003



Discharge, in CF5

Medicine Lodge Subbasin Assessment and TMDL February 2003

Figure 17. Average Monthly Discharge
Station #13116500 Medicine Lodge Creek near Small,ID
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Figure 18. USGS historical daily values graph for Medicine Lodge
Creek near Small, ID, station number 13116500, for dates 04/19/1921
through 10/30/1999
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Figure 19. USGS historical streamflow daily values graph for
Medicine Lodge Creek near Small, ID, station number 13116500, for
dates 04/19/21 through 12/01/1923.
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Figure 20. USGS historical streamflow daily values graph for
Medicine Lodge Creek near Small, ID, station number 13116500, for
dates 10/18/1941 - 02/02/1949
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Figure 21. USGS historical streamflow daily values graph for
Medicine Lodge Creek near Small, ID, station number 13116500 for
dates 05/07/1985 through 09/30/1996
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Figure 22. USGS historical streamflow daily values graph for
Medicine Lodge Creek near Small, ID, station number 13116500 for
dates 10/01/1997 through 09/30/1999
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Water Column Data

This section summarizes temperature data, surface fine sediment data, and depth
fine sediment data collected on stream within the Medicine Lodge subbasin. Data
for listed and nont listed streams are included in this section.

Sream Temperature Data

The DEQ, BLM and the USFS have collected stream temperature datain the
Medicine Lodge drainage. The DEQ had twenty-two temperature Siteson
fourteen waterbodies during the summer of 2000. The USFS aso put out two
thermographs on two waterbodies during the 2000 season. The BLM sampled the
area during the 1997 and 1998 seasons with seven sites on five waterbodies.
Figure 23 shows the location of thermograph sampling Stes.

For dl of these dites, raw stream temperature was obtained and evauated for the
State of Idaho temperature criteria. These criteriaare in two categories, cold
water aguatic life and sdmonid spawning. The temperature criteriafor cold water
aquatic lifeis 22?2C (66.27F) or less with amaximum daily average of no greeter
than 19?2C (71.67F). The criteriafor samonid spawning is 132C (55.47F) or less
with amaximum daily average no grester than 9°C (48.2°F). [IDAPA
58.01.02.250.02] A major exceedance is when the criteria are exceeded 10% of
the time or more or two exceedances in two separate 24-hour periods. See table
10-12 for temperature data exceedances on each site and thermograph locations
for each stream.

The 1997-1998 temperature data collected by the BLM had a mgjor exceedance of
the salmonid spawning criteriaon every stream that was sampled. There are no
exceedances of the cold water aguatic life criteria. Most of the data collected in

the year 2000 shows the same pattern. Both streams sampled by the USFS have
magor exceedances of the sdlmonid spawning criteriawith no mgor exceedance

of the cold water aguatic life criteria

The DEQ data revedled mgor temperature criteria exceedances on severd
sreams. Streams that exceed cold water aquatic life temperature criteriainclude
Deep Creek and Warm Springs Creek. Data collected on Divide Creek was
consdered invaid since the reach was observed as dry during the sampling

period. None of these streams are on the 303(d) list for temperature. Warm
Springs Creek isfed by anaturaly thermd spring. Upon review of temperature
data for Warm Springs Creek, average daily stream temperatures remain fairly
congtant at 27°C throughout the 98 days of data collected, showing that the stream
is strongly influenced by the therma spring entering Warm Springs Creek.

All of the streams sampled by the DEQ had a mgor exceedance of the saimonid
gpawning criteria. The data presented in Tables 10, 11, and 12 shows the number
of daysthat water temperature exceeded salmonid spawning criteria temperatures.
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However, thistable is not representative of actud water quality sandard
exceedances. Specific sdmonid spawning periods for fish species within this
subbasin will be evaluated in Section 5 of thisreport. Stream temperaturesin
upper Webber Creek, which isastream with little impact, had criteria
exceedances of the sdmonid spawning criteria during spawning periods at al
three sampling locations. Edie Creek and Irving Creek , both 303(d) listed for
nutrients, sediment, and habitat dteration but not for temperature, showed
exceedances on al thermograph data collected, four sites on Irving Creek and
three site on Edie Creek. The East Fork of Irving Creek had the fewest number of
exceedances of the sdimonid spawning criteriawith Sx ingantaneous
measurement exceedances and eight daily average exceedancesin the late
spawning season for Y ellowstone cutthroats and rainbow trout.

Medicine Lodge Creek and Fritz Creek are the only two streams on the 303(d) list
for temperature. Medicine Lodgeis listed from Spring Hollow to Smdl, ID while
Fritz Creek is listed from the forks to the confluence of Medicine Lodge. Intotd,
there were 4 temperature stes on the listed segment of Medicine Lodge Creek in
the year 2000 and al showed amgjor exceedance of the saimonid spawning
criteria. Fritz Creek had three temperature sites in 2000, and again, they dl had a
magor exceedance of the sdmonid spawning criteria.

Table 10. 2000 DEQ Temperature data and number of days where
water temperatures exceeded the Salmonid Spawning Criteria during
the entire monitoring period.

Salmonid Spawning ing. Salmonid Spawning daily
13?7 C average9? C
Stream Name WBID| Days | Max.# M ax Days | Max. # M ax
No. ?C Over | Date ?C Over | Date
Crooked Creek 21 63 31 29-2 88 3.91 2-Aug
Deep Creek 18 103 12.3 5-Aug 101 9.43 2-Aug
Edie Creek, mouth 10 80 4.1 13-ul 94 5.27 2-Aug
Edie Creek, 10 89 51 1-Aug 94 451 1-Aug
at BLM boundary
Fritz Creek, mouth 16 97 5 13-l & | 107 5.39 31-Jul
21-2ul
Fritz Creek, at forks 16 76 5.6 26-2l 88 5.04 27-
Horse Creek 15 104 6.7 23-Jun 113 6.17 13-Jul
Indian Creek 5 83 6.1 15-2ul 91 5.02 30-
Irving Creek, mouth 12 82 6.1 30-dun 98 4.99 24-Jun
Irving Creek, 12 95 7.4 9-Aug 92 4.98 5-Aug
BLM boundary
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Salmonid Spawning ingt. Salmonid Spawning daily
13?C average 9? C
Steam Name WBID| Days [Max.#°C| Max Days |[Max#°C| Max
No. over Date Over Date
Irving Creek, 12 7 04 23-Jun, 35 0.68 1-
E. Fork 24-3un,
& 30-Jun

Medicine Lodge 2 9 7.5 31-Jul 104 9.72 31-Jul
Creek, & Smdll, ID
Medicine Lodge 6 92 6.8 2-Aug 103 8.62 31-2
Creek, a Middle Cr.
Medicine Lodge 6 95 7.2 13-l & | 101 7.61 2-Aug
Creek, below Spring 22-2
Hollow
Middle Creek, mouth 7 93 6.9 2-Aug 103 6.3 2-Aug
Middle Creek 7 102 8 1-Aug 106 7.7 2-Aug
Warm Creek 13 124 8 1-Aug 124 9.1 1-Aug
Warm Springs Creek 20 124 15.9 23-Aug | 124 18.7 31-Jul
Webber Creek, mouth| 17 89 5.6 13-l 97 52 2-Aug
Webber Creek, past 17 48 2.58 14-ul 65 2.36 26-2
USFS boundary
Webber Creek, past 17 44 243 14-l 61 2.09 26-2ul
USFS boundary

Table 11. 1997-1998 BLM data, and Exceedances of the Salmonid
Spawning Criteria

Salmonid Spawninging. | Salmonid Spawning daily
13°C average9 °C
Stream (Description WBID [Days|Max # [MaxDate/Days Max # [Max
Name No. °C Over °C Over |Date
Indian W. Fork, at 5 82 4.1 16-Jul, 88 2.9 16-l
Creek | USFS boundary 21-2l, 3-
Auwg
Edie 3 mi. above 10 45 1.8 |7-dun, 15 14 0.3 24-l
Creek | MLC confluence Jul, 16-ul
Irving | 3/4 mi. above 12 45 2.2 21-2ul 69 1.7 24-2l
Creek | MLC confluence
Warm At USFS 13 | 137 7.7 21-ul, 137 9.9 24-l
Creek boundary 24- Ul
Horse 15 97 2.8 19-dun 128 3.8 24-2
Creek
Horse Lower 15 82 6.8 19- 89 5.6 18-l
Creek
Horse Upper 15 0 80 1.4 18-l
Creek
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Table 12. 2000 USFS data and Exceedances of the Salmonid
Spawning Criteria

Salmonid Spawninginst. 13° C Salmonid Spawning daily
average 9° C
Stream | WBID|Days|Max#°C| Max Date |Days| Max#°C || Max Date
Name No. Over Over
Medicine 6 69 6.11 2-Aug 75 7.26 2-Aug
Lodge Creek
Fritz Creek 16 72 7.97 26-ul, 9-Aug | 68 5.16 26-2
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Surface Fines

The DEQ has been collecting water quality data to assess stream hedth and
collecting biological samples since 1993 through BURP. A Wolman pebble count
is performed on each BURP site to estimate the particle Size digtribution of
streambed sediment. These counts entall sampling at least 50 sediment particles
per transect at each of threeriffles per Ste. Counts are obtained from the bankfull
width on each sde, and so include the margins of the streambed which are not
normaly under water and may be more depositiona than the main channd. A

taly is kept of the Sze categories into which particles fal based on the
intermediate axis diameter. From these data a percentage of particleslessthan a
st category break can be determined, such as the percent surface fines less than 6
mm (smdl gravel and finer) (DEQ 1998).

A sze of 6 mm is often used because many salmonid species prefer particles of
thisSze or greater for oawning and spawning successis diminished when the
proportion of finer materials becomes too great. Many researchers have reported
anegative correlation between percent fines and sdmonid egg survivad or agvin
emergence, but no threshold has been accepted. Samonid egg surviva or aglvin
emergence seems to be negatively related to the proportion (in the range of O-
50%) of fines below a particle sze of 0.8 to 9.5 mm in diameter (intermediate
axis) (DEQ 1998).

Surface fines values and the related data is summarized in Table 13 with sample
locations shown in Figure 24. Thereisalarge amount of variahility in these
streams and there is very little difference between the average for the 303(d) listed
streams and the total average. The average percent fines for nontlisted streamsis
actudly higher than the average for the listed streams, but the banks are much
more dable. Almost haf (42%) of the streams have surface fines percentages of
over 50%. Indian Creek, Webber Creek and Irving Creek dl havefairly low
surface fines percentages. Edie Creek gppeared to have a moderately low
percentage of surface fines but, thereis an overdl increasing trend in percentage
finesin the lower section of the watershed. Crooked Creek, the North Fork of
Fritz Creek, Horse Creek and Warm Springs Creek dl have high surface fines
percentages athough the banks appeared to be fairly stable.

February 2003
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Table 13. DEQ Sediment Data

Stream || WBID || Year | Elev. | Rosgen | % Depth| % Stable | % Covered

(ft) [|Channel| Fines || gft [Right| Left [Right
Type | <6mm | Bank | Bank || Bank || Bank

Corrdl 4 96 | 8200 B 54 100 | 100 | 94 73
Creek

Crooked 21 97 | 6420 G 84 100 | 100 | 50 50
Creek

Deep Creek | 18 98 | 5970 B 60 88 | 100 | 88 | 100

Divide 14 97 | 7160 B 66 100 | 100 | 100 | 100
Creek

Dry Creek 9 98 | 6540 C 37 93 73 94 77

Edie Creek 10 94 | 7440 B 12 40 20 | 100 | 90

10 94 | 6260 55 35 30 85 80

10 95 | 7500 B 39 90 5 100 | 95

10 95 | 6280 B 69 100 | 100 | 100 | 100

Fritz Creek 16 94 | 6930 B 38 40 70 90 | 100

16 95 | 6930 B 65 95 95 | 100 | 100

16 94 | 6520 B 41 35 40 | 100 | 100

16 95 | 6496 F 54 100 | 100 | 100 | 100

Fritz Creek, 16 98 | 7070 B 83 100 | 100 | 100 | 63

N. Fork
Fritz Creek, 16 98 | 7200 B 55 84 | 100 | &4 85
S. Fork

Horse Creek| 15 98 | 7190 F 45 82 85 88 83

15 97 | 6550 G 85 98 | 100 | 100 | 100

Indian 3 98 | 5530 F 13 91 | 100 | 87 97
Creek

Indian 5 98 | 7390 A 21 57 88 75 79

Creek W. 5 98 | 7080 B 34 13 13 99 76
Fork

Irving Creek| 12 98 | 7070 C 39 40 20 64 64

12 95 | 7040 C 29 60 5 80 20

12 94 | 7040 A 5 50 50 70 85

12 94 | 6460 C 24 60 70 | 100 | 100

12 95 | 6400 C 30 100 | 100 | 100 | 100
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Stream || WBID || Year | Elev. | Rosgen | % Depth| % Stable | % Covered
(ft) CQ‘;BZG' <Z'rr:1?n Left [Right| Left [Right
Bank | Bank | Bank || Bank
Irving Creek| 12 98 | 6960 B 49 93 [ 94 ] 85 | 98
E. Fork
Medicine 11 97 | 6460 F 51 90 | 88 | 90 | 90
Lodge 6 94 | 6200 C 14 80 | 90 | 90 | 100
Creek 6 94 | 5700 | B 20 20 | 60 | 75 | 65
2 94 | 5240 B 14 55 | 80 | 55 | 45
Middle 8 98 | 6790 A 21 33 | 14 | 45 | 37
Creek 7 97 | 5720 C 43 100 | 100 | 100 | 100
Myers 21 97 | 6420 B 63 100 | 99 | 100 | 99
Creek
Wam 13 95 | 6576 B 57 90 5 | 100 | 100
Creek 13 94 | 6540 B 43 50 | 50 | 85 | 80
13 95 | 6808 B 67 95 | 90 | 100 | 100
Wam 20 94 | 6640 43 70 | 60 | 100 | 100
Springs 20 95 | 6600 F 83 100 | 100 | 100 | 100
Creek 20 95 | 5335 E 100 70 | 35 [ 100 | 90
Webber 17 98 | 6871 B 39 99 | 100 | 34 | 87
Creek 17 98 | 6380 B 25 100 [ 99 | 99 | 96
17 97 | 6560 B 42 94 | 100 | 100 | 100
Wood 8 98 | 6720 A 74 50 | 59 | 59 | 59
Canyon
Creek
Mean for 41 66 | 59 | 90 | 86
303(d) listed
Streams
Mean for 53 87 | 89 | 89 | 88
Non-liged
streams
Total Mean 47 78 | 75 | 90 | 87

% Fines based on Wolman Pebble count of minimum 50 particles at three transects
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Depth Fines

Inlate August and early September of 2000, the DEQ collected McNeil sediment
core samples a 10 locations throughout the subbasin. 11 more Sites were sampled
in 2001. Sediment core data eval uates subsurface fine sediment to adepth of 4 in.
Since surface fines can easily be swept away by spawning fish, the core samples
are considered to be more biologicaly meaningful. The percentage of intragravel
finesless than 6.35 mm is correlated with expected fry survival. Mogt of the Sites
collected were in areas with characteristics which meet salmonid spawning

criteria, however there were additiona data Sites collected to help characterize the
subbasin. SAmonid spawning Stes arein bold print in Table 14 while the
additiond dtesarein plain text.

The approximate locations of the depth fines Stes are shown in Figure 25. The
cumulative percentage for each depth fines Ste are shown in Appendix D. Any
materid greater than 2.5 inches has been excluded. Single repetitions were done
on most of the sitesin 2000, however three repetitions were done on Warm
Springs Creek, Medicine Lodge Creek a Smdll, ID, Irving Creek, and Edie
Creek. Three repetitions were performed on al of the sitesin 2001. For the sites
with three repetitions, the cumulative percentages were averaged.

Table 14 shows the percentage of fine materia (less than 6.35 mm) for each of the
gtes. The DEQ has adopted atarget level of 28% or less of fine particles less
than 6.35 mm based on studies done by the Forest Service. The mgority of the
sreamsin the Medicine Lodge Subbasin do not meet thisgod. Webber Creek,
Deep Creek and Warm Springs Creek are the only streams with 28% of fine
materid or less and Medicine Lodge Creek at Smdl, ID was not much above the
god. The mid-section of Medicine Lodge Creek had the highest amount of fine
materiad with >66% of the sample being smdler than 6.35 mm. Webber Creek,
which has the least amount of human impact in the watershed, had between
20.77% and 48.37%, indicating that the watershed is naturdly dightly erosve.

Table 14. Depth Fines

Stream WBID| Date of L ocation L ocation % of fine
No. data Description | material
collection < 6.35mm
Medicine Lodge 2 8/30/00 [N 44° 13.048' At Smdl, ID 32.73
Creek W 112° 22 514
Medicine Lodge 6 8/29/00 |N 44°18.745 Mid-section 66.47
Creek W 112° 33.188'
Middle Creek 7 8/30/00 [N 44° 16.886' UpMLCroad | 47.49
W 112° 26.648' on Saeland
Middle Creek 8 7/11/01 [N 44° 24’ 19.53" High on 23.54
W 112° 29' 49.95" USFSland
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Table 14. Continued
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Stream WBID| Dateof [Location L ocation % of fine
No. data Description || material
collection < 6.35mm
Edie Creek 10 8/29/00 |N 44°23.735 Just past BLM| 37.41
W 112° 34,531 boundary
Edie Creek 10 5/8/01 [N 44° 23.369 1.1 mi. up Edie| 54.65
W 112° 35.296’ Creek Road
Edie Creek 10 4/29/01 [N 44°23.714 Just past BLM | 36.83
W 112° 34.551° boundary
Irving Creek 12 8/29/00 |N 44° 25.984' Below forks 45.65
W 112° 37.107
Irving Creek 12 5/2/01 [N 44° 24.585 Mouth 40.06
W 112° 38.533’
Irving Creek 12 4/30/01 [N 44°23.735 East Fork 24.61
W 112° 34,531’ on BLM
Irving Creek 12 5/1/01 |N 44° 26.820 Just past BLM| 25.33
W 112° 36.731 boundary
Irving Creek 12 7/10/01 [N 44° 27" 41.18" High on 50.50
W 112° 37 06.79” USFSland
Warm Creek 13 7/10/01 |N 44° 25 43.21" Just above 50.99
W 112°39 59.14” | Horse Creek
Fritz Creek 16 8/29/00 |N 44° 25.237 Just below 39.88
W 112°41.782' forks
Webber Creek 17 8/29/00 |N 44°21.813 Just past 24.62
W 112° 39.655’ USFS
boundary
Webber Creek 17 5/8/01 [N 44° 21.648 At bridge 48.37
W 112° 39.368’
Webber Creek 17 5/9/01 |N 44°21.812 At 27.35
W 112°41.272 campground
Webber Creek 17 5/9/01 |N 44°22.219 Mouth 20.77
W 112° 36.348’
Deep Creek 18 9/5/00 ([N 44°15.343 mid-section at | 15.99
W 112° 33.937 road crossing
Warm Springs 20 9/5/00 |N 44°12.143 Road crossng | 28.06
Creek W 112° 37.519 a Maud Mtn.
Crooked Creek 20 9/5/00 N 44° 13.266’ L ower section (39.83
W 112°41.117

* Bold type indicates that the sample was taken in salmonid spawning

habitat. Additional data sites were collected to aid in characterization of
subbasin.
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Biological and Other Data

This section summarizes fish summary data, and stream bank assessment data
collected within the subbasin. Data sources include the BLM, USFS, IASCD, and
DEQ.

Fish Data Summary

Fish digtribution and age classes are important documentation of the existence and
datus of thefish in the subbasin. Electrofishing data were collected by the DEQ,
BLM, USFS and the Idaho Department of Fish and Game (IDFG). Age
digtribution was derived from the DEQ and BLM data, documenting the status of
the aguatic life present. All of the streamsin the subbasin are considered to meet
the beneficiad use of Cold Water Aquetic Life, and seven streams have designated
beneficid usesinduding SAmonid Spawvning.

Table 15 shows the distribution and age groups of sdmonids throughout the

basin, based on the information from DEQ and BLM. This data was placed
together due to its consstency and completeness. The table is organized by water
body identification number. The entriesin the Y dlowstone cutthroat, rainbow

and brook trout columns indicates the number of age classes documented from the
fish collected. The“J indicates that juveniles were aso documented.

The IDFG data (Table 15) and USFS data (Table 16) are shown separately due to
the fact that the length distribution of the fish was not recorded. It isimportant to
note, however, that although the age groups cannot be identified, the presence of
gpecies can. The USFS data shows the presence of Y ellowstone Cutthroat in
severd streams where other data do not. These streamsinclude Corral Creek,
Crooked Creek, Divide Creek, the North Fork of Fritz Creek, and Webber Creek.
Idaho Department of Fish and Game also found Y ellowstone Cutthroat on

Webber Creek athough DEQ dectrofishing did not.

Cold water species dominate the Medicine Lodge subbasin. Warm Springs
Creek, fed from the Warm Springs, is the only stream where warm water species,
non-native species of fish have been documented. Figure 26 displaysthe location
of IDEQ and BLM fish sampling Stes in the Medicine Lodge Subbasin.
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Table 15. Occurrence of fish and number of salmonid age classes in
the Medicine Lodge Subbasin

Creek Name WBID YCT | BRK | RBT Non-_ Comments | Data source | Date collected
No. salmonids
Medicine Lodge 2 no fish IDEQ Jul-99
Creek
Indian Creek 3 1 IDEQ Jul-98
Indian Creek, E. 4 3/J 5/J hybrids BLM Oct-97
Fork
Indian Creek, W. 5 3/ hybrids BLM Sep-97
Fork
Indian Creek, W. 5 3 IDEQ Jul-98
Fork
Indian Creek, W. 5 1 shorthead IDEQ Jul-98
Fork sculpin
Medicine Lodge 6 2/J shorthead IDEQ Sep-97
Creek sculpin
Medicine Lodge 6 1 shorthead IDEQ Sep-97
Creek sculpin
Medicine Lodge 6 1 shorthead IDEQ Sep-97
Creek sculpin
Medicine Lodge 6 2 shorthead IDEQ Sep-97
Creek sculpin
Medicine Lodge 6 4/J hybrids BLM Sep-00
Creek
Middle Creek 7 1 shorthead IDEQ Sep-97
sculpin
Middle Creek 8 3/ 4/J hybrids BLM Sep-97
Wood Canyon 8 no fish IDEQ Jul-99
Creek
Dry Creek 9 4 IDEQ Jul-99
Edie Creek 10 2/1J BLM Sep-97
Edie Creek 10 2 shorthead IDEQ Sep-97
sculpin
Cold Creek 11 21 | 31 shorthead BLM Sep-99
sculpin
Medicine Lodge 11 3 shorthead IDEQ Sep-97
Creek sculpin
Medicine Lodge 11 5/J hybrids BLM Sep-00
Creek
Middle Creek 8 no fish IDEQ Jul-98
Irving Creek, E. 12 1 2/J hybrids BLM Sep-99
Fork
Irving Creek 12 2/ | 51 hybrids BLM Sep-97
Irving Creek, W. 12 3AJ | 23 | 3 BLM Sep-97
Fork
Irving Creek 12 2 Shorthead IDEQ Sep-97
sculpin
Irving Creek 12 2 2 Shorthead IDEQ Sep-99
sculpin
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Table 15. Continued

Creek Name WBID || YCT | BRK || RBT Non- Comments || Data source|[ Date collected
No. salmonids

Irving Creek, E. 12 2 IDEQ Jul-98

Fork

Irving Creek 12 2 Shorthead IDEQ Jul-98
sculpin

Warm Creek 13 413 BLM Sep-97

Warm Creek 13 3 Shorthead IDEQ Sep-97
sculpin

Divide Creek 14 no fish IDEQ Sep-97

Horse Creek 15 23 | 33 hybrids BLM Sep-97

Horse Creek 15 3 Shorthead IDEQ Sep-97
sculpin

Horse Creek 15 no fish IDEQ Jul-98

Fritz Creek 16 no fish IDEQ Sep-97

Fritz Creek, S. 16 no fish IDEQ Jul-98

Fork

Fritz Creek, N. 16 no fish IDEQ Jul-98

Fork

Webber Creek 17 4 Shorthead IDEQ Sep-97
sculpin

Webber Creek 17 no fish IDEQ Jul-98

Webber Creek 17 1 1 IDEQ Aug-00

Deep Creek 18 no fish IDEQ Jul-99

Myers Creek 21 no fish IDEQ Sep-97

Crooked Creek | 22 no fish IDEQ Sep-97

Crooked Creek | 22 no fish IDEQ Aug-00

Y CT = Ydlowstone cutthroat; BRK = Brook Trout; RBT = Rainbow Trout; J = Juvenile
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Table 16. Idaho Department of Fish and Game Fish Summary

Creek Name WBID Species Composition (%) Sampling [[Comments
No. Date
YCT BRK RBT YCT X RBT

Irving Creek, E. 12 15 7 0 8 Jun-87 [YCT ripe

Fork

Irving Creek 12 70 15 8 8 Jun-87 |YCT ripe

Fritz Creek 16 79 0 4 14 May-87 |YCTYQY
present

Webber Creek 17 5 67 26 2 Jun-87 [BRKYQY
present

Warm Creek 13 0 0 100 0 May-87 |RBTYOQY
present

Warm Creek 13 0 0 9 1 May-87 |RBT ripeor
spent

Indian Creek 3 0 0 A 6 Jun-87

Indian Creek 3 0 0 %5 5 Jun-87

Indian Creek, W. 5 100 0 0 0 Jun-87  [Nofry; 1ripe

Fork YCT

Medicine Lodge 6 0 0 100 0 Jun-87

Creek

Medicine Lodge 6 1 0 97 2 Jun-87 |Fish>or=

Creek 150 mm

Medicine Lodge 6 8 0 82 10 Jun-87 [Fish>or=

Creek 150 mm

YCT = Ydlowstone cutthroat; BRK = Brook trout; RBT = Rainbow trout; YOY = Young
of the year

Table 17. U.S. Forest Service Fish Summary

Creek Name WBID Date veT | BrT | RBT YCT x_RBT Shot-headed Sculpin
No. hybrids present
Corra Creek 4 07/23/1997 47 6 1
Indian Creek, W. 5 07/17/1997 8 1 1 *
Fork
Middle Creek 8 07/21/1997 55 8 3
Irving Creek 07/21/1997 16 5 5 3 *
Divide Creek 14 09/29/1997 0 2 88 4
Fritz Creek, N. 16 07/22/1997 3 1 12
Fork
Webber Creek 17 07/09/1997 25 12 5 8 *
Crooked Creek 21 07/03/1997 19 1
Y CT = Ydlowstone cutthroat; BRT = Brook trout; RBT = Rainbow trout
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Stream Bank Assessments

The Idaho Association of Soil Conservation Digtricts (IASCD) and Soll
Conservation Commission (SCC) in cooperation with the Natural Resources
Conservation Service (NRCS), conducted a complete stream bank assessment on
private land on four of the 1998 303(d) listed streams in Medicine Lodge. The
protocols followed included Stream Visuad Assessment Protocol (SVAP), Proper
Functioning Condition (PFC), and a streambank erosion condition inventory
(SECI) workshest.

SVAP isaprotocol that alows an interdisciplinary team of three or more people
to assign a score for each reach in different categories. The categories scored
include: channd condition, hydrologic ateration, riparian zone, bank stability,
water gppearance (clarity), nutrient enrichment, barriers to fish movement,
ingtream fish cover, pools, macroinvertebrate presence and habitat, riffle
embeddedness and the presence of manure. Each of these categoriesis given a
score from arange of numbers. The scores are then added to give thereach a
grade of poor, fair, good or excellent.

PFC isatechnique that is primarily used to determine which stream reaches are at
greater risk. Thisalowsland managers to prioritize their efforts and determine
which areas need to be looked at closer. PFC protocol requires an
interdisciplinary team of three or more people to walk areach and then answer a
series of questions about the hydrologic, vegetative and soil eroson on the reach.
The answers then determine if the reach isin properly functioning condition

(PFC), functiond at risk (FAR), or nonfunctiona (NF). Within each of these
three categories, the team determinesiif it isin the high, medium or low range and
if the trend is upward or downward.

The SECI worksheet also gives a score to different factors of the reach. These
include: bank stability, bank condition, vegetative cover, channel shape, subsirate,
and deposition. The scores determine if the reach has dight, moderate or severe
eroson problems. The eroding segments of the stream reach are a'so measured in
length and width and recorded.

Irving Creek, Edie Creek, Fritz Creek and Medicine Lodge Creek were all
assessed in this process. 1rving Creek was separated into four reach segments,
two located from the forks to the confluence with Medicine Lodge Creek and one
on each fork. Thetota length of stream assessed was 4.2 miles and of that 0.6
miles were actively eroding banks. The estimated amount of sediment eroding
from this stream, based on this survey, is gpproximately 223 tongmilelyear. The
entire stream was determined to be functiond &t risk with the lowest reach being
non-functiona. Mogt of the noneroding banks adong the stream had only dight
eroson problems, but the banks that were eroding are classified as severe. These
eroding banks are the main reason that the stream is primarily classified as
functioning a risk. Although many of the banks are developing new flood plains
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and arein agate of repair, it is unlikely that alarge flooding event could pass
through this creek without mgjor devastation (Table 18).

Edie Creek was separated into three reaches along the private property for atota
of 2.6 milesincluded in the assessment. The estimated amount of sediment
eroding from this stream, based on this survey, is gpproximately 56
tongmilelyear. Edie Creek was determined to be in properly functioning
condition with dight to moderate eroson problems. All three segments received
afair SVAP score (Table 19).

Fritz Creek was separated into four different reaches totaling 2.2 miles of stream
assessed.  Thiswas a continuous assessment from the U.S. Forest Service
boundary (0.27 miles below the forks) to the confluence with Medicine Lodge
Creek. Thelowest segment was determined to be FAR, but the rest of the stream
was rated as PFC. Fritz Creek was determined to have only dight erosion
problems according to the SECI worksheet, and al but one reach was given aFair
rating under SYAP. The estimated sediment load from the stream assessed is
25.4 tons of sediment/milelyear (Table 20).

Medicine Lodge Creek was assessed from the confluence of Fritz and Warm
Creek down to Smadll, ID, totaling dmost 29 river miles. Severa small segments
of stream located on BLM land was excluded from the survey. A summary of the
data collected islocated in Table 21. SECI scores were divided between the
segments of stream which were eroding and non-eroding. Most of the non
eroding banks had a dight to moderate erosion problem, while the eroding banks
were primarily seen to have severe eroson problems. The estimated erosion rate
based on this survey is 1,765 tons of sediment/milefyear.

The data presented shows the dramatic difference in erosion rates between these
listed streams. Medicine Lodge Creek has the most severe erosion problems, and
isthe largest stream in the subbasin with the most hydrologic power. Of the
tributaries, Irving Creek has the highest rate of erosion.

The BLM aso conducted riparian assessment evaluationsin Medicine Lodge
from 1993 through 2000. This primarily conssted of the PFC protocol (see Table
22). Of the streams on the 1998 303(d) list, Edie Creek and Medicine Lodge
Creek wererated as functiona at risk while Warm Springs Creek and Irving
Creek were rated as nonfunctiond.

February 2003
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Table 18. IASCD Irving Creek Streambank Assessment Summary

Reach|| WBID | Reach |[Reach| Reach | PFC |SVAP| SECI (Tond|Tongmile/
Length | Slope | Drainage|Range Y ear year
(m) | (%) | (mi?)
11 12 2.3 2.1 21 NF | Poor | Signht/ | 361 156.96
Moderate
12 12 0.5 2.1 16.4 FAR | Good | Sight/ 72 144.00
Severe
W 12 1 4.3 5.2 FAR | Poor | Sight/ | 522 522.00
Severe
IE 12 0.9 2.7 6 FAR | Far | Sight 94 104.44
Severe
Total 47 1049 | 223.19

Table 19. IASCD Edie Creek Streambank Assessment Summary

Reach|| WBID || Reach |Reach| Reach | PFC [SVAP| SECI |Tong|Tongmile/
Length | Slope | Drainage|Range Y ear year

(mi) | (%) | (mi?)
El 10 0.5 1.3 10.8 PFC | Far | Sigt | 10.8 21.6

E2 10 1.6 3.7 9.7 PFC | Far |Moderate| 83.8 52.38

E3 10 0.6 4 7.3 PFC | Far |Moderate| 56.7 94.5
Total 2.7 151.3| 56.04

Table 20. IASCD Fritz Creek Streambank Assessment Summary

Reach|| WBID || Reach |Reach| Reach | PFC [SVAP| SECI |Tong|Tongmile/
Length | Slope | Drainage|Range Y ear year

(mi) | (%) | (mi?)
F1 16 0.3 1.6 18.2 FAR | Far | Sight 6 20

F2 16 0.6 4.4 17.8 PFC | Far | Sigt 20 33.333

F3 16 0.8 0.2 175 PFC | Poor | Sight 19 23.75

F4 16 0.5 11 13.9 PFC | Far | Sigt 11 22
Total 2.2 56 25.45
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Table 21. IASCD Medicine Lodge Creek Streambank Assessment
Summary

Reach|| WBID | Reach | Reach| Reach || PFC | SVAP| SECI | Tong|Tongmile
Length|| Sope | Drainage|Range Year | /year
(mi) (mi?)

MLC 2 1.8 13 251.7 | FAR/| Poor Sight/ 100 55.6
1 High moderate

MLC 2 1.8 11 251.4 | PFC/| Far Sight/ 81 45
2 Mid moderate

MLC 2 0.45 3 2509 | FAR/| Poor | Severe | 157 348.9
3 Mid

MLC 6 1.15 1 250.8 | PFC/| Far Sight 63 54.8
4 Mid

MLC 6 0.7 11 200 FAR/| Far Sight 10 14.3
5 Mid

MLC 6 1.33 1 152.3 | PFC/| Far | Modeae| 89 66.9
6 Mid

MLC 6 1.7 0.8 151.6 | FAR/| Far Sight/ 146 85.9
7 High severe

MLC 6 1.49 1.1 150.4 | PFC/ | Good | Sight/ 34 22.8
8 High moderate

MLC |6 13 1 149.1 FAR/ |Poor |Moderate/ (269 |206.9

9 Mid severe

MLC |6 0.2 0 148 0 0

10

MLC |6 1.6 1 148 FAR/ |Good |Sight/ 103 |64.4

11 Mid severe

MLC |6 1.72 (11 145.3 PFC/ |Good |Sight/ 62 36

12 Mid moderate

MLC |6 1 1 144 PFC/ |Far Sight/ 72 72

13 Low severe

MLC |6 1.8 1 141 FAR/ |Far Sight/ 217 [120.6

14 Mid severe

MLC |6 2.3 1.3 136.2 PFC/ |Good |Sight/ 93 40.4

15 Low severe

MLC |11 159 |3 120 FAR/ |Far Sight/ 117 |73.6

16 High severe

MLC |11 1.6 1 89.2 NF/ |Poor [Moderate/ (302 |188.8

17 Mid severe

MLC |11 1.3 2.2 86.5 FAR/ |Far Sight/ 124 |95.4

18 Mid severe

MLC |11 0.65 [1.3 64.7 FAR/ |Far Sight/ 28 431

19 High moderate
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Table 21 Continued

Reach| WBID | Reach | Reach| Reach | PFC | SYAP| SECI |Tond|Tonsmile
Length| Sope | Drainage|Range Y ear lyear
(mi) (mi?)

MLC |11 0.7 0 64.3 PFC/ |Good [Moderate (18 25.7

20 Mid

MLC |11 1 2 56.5 PFC/ |Far Sight 17 17

21 Low

MLC |13 15 1.7 38.5 PFC/ |Far Moderate (41 27.3

22 Mid

MLC |13 0.2 3.2 25.3 FAR/ |Poor |Moderate (12 60

23 Mid

Total 28.88 2155 (74.62

Table 22. BLM Summary of Medicine Lodge Stream Riparian
Condition (1993-2000)

Rosgen
Stream WBID | Channd Type Health Trend Miles
Black Canyon Creek 13 NA PFC | Unknown | 0.52
Cabin Creek 4 B6c, Céb FAR Satic 1.32
Cabin Creek 4 A4 NF Unknown 1.0
Cold Creek 11 4 FAR Up 0.85
Corra Creek 4 A2a FAR Static 0.5
Deep Creek 18 C NF Stic 5.17
Deep Creek (S. Fork) | 18 C6 NF Down | 434
Edie Creek 10 A4, B4 FAR Up 4.81
Horse Creek 15 A4, G4 PFC Up 1.4
Indian Creek B3, B4c PFC Up
(E. Fork) 4 4.1
Indian Creek B FAR Unknown
(W. Fork) 5 191
Indian Creek A4 NF Unknown
(W. Fork) 5 2.06
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Table 22 Continued Rosgen
Stream weip | ChaneType | Health |\ oy | Miles
Irving Creek B4a FAR Stic
(E. Fork) 12 1.6
Irving Creek G4,B4 NF Down
(W. Fork) 12 1.09
Medicine Lodge B4, E4, G4 FAR Unknown
Creek 6 2.33
Dry Creek 9 C4,C3 FAR Static 1.16
Middle Creek 7 G4, F4 FAR Unknown | 2.61
Warm Creek 13 B5c FAR Unknown | 0.71
Warm Springs Creek 20 A,B NF 177

Bold type indicates that stream is on the 1998 303(d) list.
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Status of Beneficial Uses

The data presented in this section confirms the designated beneficid usesfor
sdmonid spawning and cold water agquatic life for listed streams and unlisted
streams within the Medicine Lodge Subbasin are not fully supported. The depth
fines data shows the mgority of dtesin steams listed for sediment exceed the
sediment target level of 28% or lessfines.

In addition, thermograph data collected within the medicine lodge subbasin
exceeds the temperature criteriafor sdmonid spawning in dl streams sampled.
Cold water fisheries and aquatic life have been observed in dl streamswith
temperature data except Deep Creek. Therefore, it is assumed that salmonid
gpawning is an exiging use within these streams that is not fully supported.

Thermograph data collected on the Warm Springs Creek indicates that the stream
is nauradly thermd with relatively constant temperatures ranging from 25°C to
28°C. Only warm water pecies of fish have been found in the creek, and it is
therefore recommended that the stream be designated for warm water aguatic life
or seasond cold water aquatic life.

Conclusions

- Itisrecommended that TMDLSs for nutrients not be written for any of the
dreamsin the watershed. The nutrient data collected by the BLM indicates
that nutrient enrichment was not of concern for the streams listed for nutrients
and there is no observationd data present indicating excessve dime growth in
any part of the watershed indicating that the listing wasin error.

- Sediment TMDLswill be developed for Edie Creek, Irving Creek and
Medicine Lodge Creek. Edie Creek and Irving Creek have spawning habitat
within the listed reaches while the listed segment of Medicine Lodgeis
rearing habitat. A TMDL isdill necessary for this section of Medicine Lodge
Creek because sediment impacts the macroinvertebrate population, therefore
impacting the food source for the fish. McNell core sample data found more
than 66% fine sediment in the Medicine Lodge Creek listed segment. It is
recommended that aload reduction target be quantified for the upper reaches
of Medicine Lodge Creek aswell sinceit is asource reach for the listed
segment and aso contains salmonid spawning habitat.

- Temperature TMDLSs are needed for al streamswithin the Medicine Lodge
Subbasin which temperature data was collected, with the exception of Warm
Springs Creek, Divide Creek, Deep Creek, and the lower section of Medicine
Lodge Creek, since the lower portion is consdered rearing habitat for fish and
therefore not sdlmonid spawning habitat. All streams sampled exceed
temperature criteriafor salmonid spawning and it is recommended TMDLs be
developed for those streams, with the exception of Deep Creek. It islikey
temperature TMDLs will be met though improved width/depth ratios,
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increases canopy cover, and water conservation practices that will be
completed as part of the implementation plan for these TMDLSs.

- Fsheriesor cold water indicators were not observed in past monitoring events
on Deep Creek, therefore, existing uses on Deegp Creek have not been
determined. Additionad monitoring will be necessary to determine the status
of beneficid uses.

- Theinformation presented in this subbasin assessment indicated that the
development of atemperature totd maximum daily load (TMDL) is
unnecessary for Warm Springs Creek because it is naturdly thermd. Itis
recommended that Warm Springs Creek be ddlisted for sediment since depth
fines data collected was at 28% and streambanks appeared to be in farly
gtable condition.

2.4 Data Gaps

Water quality data gapsthat currently exist in the Medicine Lodge subbasin
indude:

- Further investigation of nutrientsis needed to determine beneficid use satus
of the nutrient listed streams. Nutrient samples have not been taken on Fritz
Creek, which is on the 1998 303(d) list for nutrients. Nutrient sampling in the
rest of the subbasin has been conducted by the BLM, but since thereis no
BLM land on Fritz Creek, they have not sampled it.

- FHsh sampling is quite comprehensive throughout the subbasin, however, it
would be helpful to conduct more eectrofishing on Crooked Creek. The
USFSfound 19 Y ellowstone Cutthroat trout in the creek in 1997, but did not
measure the fish. We do not know how many age classes are present, and
therefore cannot assess the hedlth of the population. The DEQ adso
electrofished Crooked Creek in 1997 and again in 2000, but did not collect

any fish.

- Additiona streambank erosion inventories should be conducted on dl listed
streams. The Soil Conservation Commission collected awedlth of
sreambank assessment information including streambank eroson inventories
for four of the streams on the 1998 303(d) list. These inventories only
included private land, however, and complimentary information should be
collected for the upper reaches of these streams.

- Further thermograph data should be collected on al streams within the
Medicine Lodge Subbasin. Additiond thermograph data on Divide Creek
should be collected since the stream reach was observed as dry during the
2000 sampling period, causing the data collected to be considered invalid.
Exigting data presented in this document suggests that al sreams within the
Subbasin, with the exception of Warm Springs Creek, Divide, Creek, Deep
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Creek, and the lower end of Medicine Lodge Creek, need atemperature
TMDL. Additiona thermograph data on Warm Spring creek should be
collected to determine beneficid use atainment.

- Sdmonid spawning temperature criteria's set in this TMDL shoud aso be
further evauated during implementation of this TMDL to ensure the standards
st are reflective of gpawning time periodsin the Medicine Lodge Subbasin.

- No data has been collected on Blue Creek. It isrecommended this stream be
monitored to determineif it is supporting existing beneficid uses.

- Further monitoring information should be collected on Deep Creek to
determine the exigting uses and their datus.
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3.0. Subbasin Assessment — Pollutant Source
Inventory

February 2003

The Medicine Lodge Subbasin has no known point sources of pollution, therefore,
there are no Nationd Pollution Discharge Elimination System (NPDES) permits
within its boundaries. Mgor nonpoint pollution sourcesin this subbasin consst

of land disturbance from grazing, unmaintained roads, farming, and recreation.
Thefollowing provides an overview of nonpoint sources by watershed for sreams
currently listed as water qudity limited (1998 303(d) list). There are currently
five water bodies listed on the 1998 303(d) list.

3.1 Sources of Pollutants of Concern

The Medicine Lodge subbasin contains only non-point sources within the
watershed. Asdescribed in section 1.3. The primary uses within this subbasin are
agriculturd land uses.

- Medicine Lodge Creek

Medicine Lodge Creek is on the 303(d) list for sediment, temperature and
flow dteration. TMDLs are not conducted for flow dteration due to DEQ
policy. Medicine Lodge Creek islisted from Spring Hollow to Smdll, ID,
which is about 16.2 sream miles. Within the drainage of the listed section of
Medicine Lodge Creek, the land is primarily used for grazing. The lower
portion of the stream also supportsirrigated farming.

Most of the tributaries to Medicine Lodge Creek begin on land managed by
the USFS and then flow through a mixture of BLM and private ground before
reaching Medicine Lodge Creek. The main stem of Medicine Lodge Creek
primarily flows through private land and smal paiches of BLM land. The
USGS monitored water flow in two places on Medicine Lodge Creek. The
hydrograph from the sation located a Small, ID indicates that a mgor
flooding event occurred in the subbasin in 1995. This high flow event caused
severd culvertsin the subbasin to fail and induced damage to streambanks
that can gill be seen today.

Depth fine materid sampling at Small, ID had 32.7% fine materia (<6.35

mm) and 66.5% at a mid-section of Medicine Lodge Creek, both exceeding
DEQ' s adapted target of <28% fine sediment. Three thermographs were
placed in Medicine Lodge Creek during the 2000 season by DEQ. The USFS
aso placed a thermograph on Medicine Lodge Creek during the 2000 season.
All four thermographs reported amgjor exceedance of the sdmonid spawning
temperature criteria of thirteen degrees C or lesswith amaximum daily
average no greater than nine degrees C. None of the thermographs had a
magor criteria exceedance of the cold water aquatic life criteria
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Edie Creek

Edie Creek isligted for nutrients, sediment and habitat ateration. TMDLs are
not conducted for habitat dteration due to DEQ policy. Edie Creek islisted
from the headwaters to the confluence with Medicine Lodge Creek, which is
about 7.7 stream miles. The entire drainage of Edie Creek isused for grazing
of livestock. A very smdl percentage of irrigated farming takes place dong
the creek in the lower portion. The headwaters of Edie Creek are on BLM
land and the lower 2.5 miles of the stream flows through private property.

The road crosses Edie Creek six times on the BLM land. Depth fines were
sampled from Edie Creek in 2000 by the DEQ. The percentage of fine
materid through core sampling at amid-section of Edie Creek had 37.4% of
fine materia (<6.35mm).

The BLM aso sampled nutrients on Edie Creek in the 2000 season. Sampling
included Nitrate-Nitrite, total Kjeldahl Nitrogen, Total Phosphorus, and
Ortho-phosphate. None of the sites on Edie Creek exceeded
recommendations for these nutrients.

Irving Creek

Irving Creek islisted for nutrients, sediment and habitat ateration. I1ts 303(d)
boundaries are from the headwaters to the confluence with Medicine Lodge
Creek (6.9 stream miles). Irving Creek’ s drainage areais amost entirely used
for rangdand for livestock. Thereisasmal amount of farming conducted on
the private land dong the stream. Irving Creek begins on USFS land and
flows onto BLM land for gpproximatdly 1.1 miles and then onto private land
until it converges with Medicine Lodge Creek.

Sediment samples taken on Irving Creek indicate a high amount of erosion.
The stream has highly erodible banks and severe cutbanks in the upper
reaches. DEQ depth fines found fine materia (<6.35 mm) at 45.65%.

The BLM aso sampled nutrients on Irving Creek in the 2000 season.
Sampling included Nitrate-Nitrite, total Kjeldahl Nitrogen, Total Phosphorus,
and Ortho-phosphate. None of the sites on Edie Creek exceeded
recommendations for these nutrients.

Fritz Creek

Fritz Creek is ligted from the forks to the confluence with Medicine Lodge
Creek (2.9 stream miles) and is on the 1998 303(d) ligt for nutrients and
temperature. The entire listed segment of Fritz Creek is used for grazing. The
headwaters of the north and south forks begin in forest habitat on land
managed by the USFS. Below the confluence of the north and south forks of
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Fritz Creek, the stream flows through private land until the confluence with
Medicine Lodge Creek.

Three thermographs were placed on Fritz Creek in 2000, two by the DEQ and
one by the USFS. All three thermographs had amgjor criteria exceedance of
the slmonid spawning criteria, but did not have amgjor criteria exceedance
for the cold water aguatic life criteria. Nutrients have not been sampled on
Fritz Creek.

- Warm Springs Creek

Warm Spring Creek is on the 1998 303(d) list for nutrients and sediment. It is
listed from the headwaters to the sinks, about 19.4 stream miles. The
headwater of Warm Springs Creek ison BLM land, and the entire stream
flows intermittently through private and BLM managed land. The drainage for
Warm Springs Creek is used for rangeland.

Depth fine materid sampling in 2000 reported 28.1% fine materid (<6.35
mm) which isamog within the target leve for fine sediment. Thistarget,
however, has been set for sdmonid spawning and Warm Springs Creek is
naturaly therma and devoid of saimonid fishes.

The BLM aso sampled nutrients on Irving Creek in the 2000 season.
Sampling included Nitrate-Nitrite, total Kjeldahl Nitrogen, Tota Phosphorus,
and Ortho-phosphate. None of the sites on Edie Creek exceeded
recommendetions for these nutrients.

3.2 Data Gaps

Thereislittle information concerning specific contributions of non-point sources
within thissubbasin. A more detailed breakdown of pollutant contributions from
non point sources, such asirrigated agriculture, rangelands used for grazing,
diversons, and roads would be of benefit for analyss of pollutant loading.
Andysis of seasond variation of pollutant loading aso may warrant further
evaudtion to determine if it should be a concern.
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4. Subbasin Assessment — Summary of Past and
Present Pollution Control Efforts
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NRCS EQUIP Project

EQUIP isthe Environmenta Quality Incentives Program and was established
in the 1996 Farm Bill to provide assstance for farmers and ranchers for
improvement projects. The program was specificaly desgned for areas with
serious threats to soil and water quaity.

The EQUIP project in Medicine Lodge is located at Small, ID and is designed
to be an educationa project to display different techniques available and
encourage other landowners to consder implementing EQUIP projects. This
gtein particular was chosen dueto its vishility becauseit ison the main
Medicine Lodgeroad. The site implemented various techniques such as rock
barb, brush boxes, riprap, and decreasing livestock access to awater gap.

NRCS Indian Creek Project

A gate funded project took place on Indian Creek in the spring of 1999
through the Range Conservation Resource Development Program (RCRDP).
The project included riparian restoration and reintroduction of beaver to the
dream. The riparian retoration conssted primarily of willow planting and
fencing, and there has been close to a 100% success rate for the planted
vegetation.

In addition to the riparian restoration project, the RCRDP project has
proposed to move 40 beaver. Eleven beaver were reintroduced into the BLM
and USFS land on the east and west forks of Indian Creek in the first year.
Severa beaver dams have been documented in Indian Creek since the beavers
were introduced.

Conservation Reserve Program (CRP)

There are currently 5 landowners in the Medicine Lodge Subbasin who have
gpplied for Continuous CRP. The project would include ingdling
approximately 485 acres of riparian forest buffer with livestock exclusions.
Additiond gpplications for C-CRP are expected.

Idaho Nonpoint Source Grant Program

In 1987 Congress enacted section 319 of the Clean Water Act to issue annua
grants to States, Territories and Tribes. The money from this program isto be
used to implement Watershed Restoration Actions Strategies (WRASS) to
control nonpoint source pollution.
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The Clark Soil Conservation Didtrict is requesting money through this
program to replace seven deficient diversons located on Medicine Lodge
Creek and Irving Creek. These will have adirect postive effect on water
qudlity, fish and wildlife habitat, fish passage and the stabilization of stream
channes. The diversonswill be thefirg step in the implementation plan of
the Soil Conservation Commission. Subsequent implementation efforts will
include prescribed grazing, streambank stabilization, buffers and stream

channel sabilization. The draft implementation plan for the Medicine Lodge

subbasin is presented in Appendix F.
- Teton Regional Land Trust

TheTeton Regiond Land Trust Inc. (TRTL) is anon-profit, community
organization with the mission to conserve agricultural and naturd lands and

encourage land stlewardship in the Upper Snake River Vdley. They serve six
Idaho counties: Bonneville, Clark, Fremont, Jefferson, Madison and Teton;

and Teton County, Wyoming, west of the Tetons.

TRTL isasmdl grassroots organization that was started by a number of

concerned citizens who wanted to protect the agricultural and natural values

of thisregion. TRTL members are farmers, ranchers, and residents interested
in protecting the land, rivers and communities for generationsto come. TRTL
identifies the tools and resources for landowners to better manage their lands

and find ways to help families retain their farms and ranches that are
threatened by development.

TRLT has worked with private landownersin the Medicine Lodge Subbasin

to put 2,617 acres of private land into conservation easements. Thisland
encompasses different areas throughout the drainage, and legdly limitsthe
amount of development that can take place on the land.

- Caribou-Targee National Forest

The Caribou-Targee National Forest has completed a project to reduce

sreambank eroson within the Medicine Lodge Subbasin. The main actions

indude ingalling savera enclosures long Fitz Creek.
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5. Total Maximum Daily Load(s)

A TMDL prescribes an upper limit on discharge of a pollutant from al sources so
asto assure water quality standards are met. It further alocates this load capacity
(LC) among the various sources of the pollutant. Pollutant sources fdl into two
broad classes: point sources, each of which receives awaste load alocation
(WLA); and nonpoint sources, which receive aload dlocation (LA). Natural
background (NB), when present, is consdered part of the load dlocation, but is
often broken out on its own because it represents a part of the load not subject to
control. Because of uncertainties regarding quantification of loads and the relation
of specific loadsto atainment of water quality standards, the rules regarding
TMDLs (40 CFR § 130) require amargin of safety (MOS) be a part of the
TMDL.

Practicdly, the MOS is areduction in the load capacity that is available for
alocation to pollutant sources. The naturd background load is dso effectively a
reduction in the load capacity available for alocation to human made pollutant
sources. This can be summarized symbolically asthe equation: LC = MOS + NB
+ LA + WLA = TMDL. The equation iswritten in this order because it represents
the logica order in which aloading andyssis conducted. FirgttheLCis
determined. Then the LC is broken down into its components: the necessary MOS
is determined and subtracted; then NB, if relevant, is quantified and subtracted;
and then the remainder is dlocated among pollutant sources. When the

breskdown and allocation is completed we have a TMDL, which must equal the
LC.

Ancther step in aloading analyssis the quantification of current pollutant loads
by source. This dlows the specification of load reductions as percentages from
current conditions, considers equities in load reduction responsgibility, and is
necessary in order for pollutant trading to occur. Also arequired part of the
loading andysisisthat the LC be based on critica conditions— the conditions
when water quality standards are most likely to be violated. If protective under
critica conditions, aTMDL will be more than protective under other conditions.
Because both L C and pollutant source loads vary, and not necessarily in concert,
determination of critical conditions can be more complicated than it may appear
on the surface.

A load is fundamentaly a quantity of a pollutant discharged over some period of
time, and is the product of concentration and flow. Due to the diverse nature of
various pollutants, and the difficulty of gtrictly dealing with loads, the federa
rules dlow for “other appropriate measures’ to be used when necessary. These
“other measures’ mugt il be quantifiable, and relate to water quaity standards,
but they dlow flexibility to ded with pollutant loading in more practicd and
tangible ways. The rules aso recognize the particular difficulty of quantifying
nonpoint loads, and alow “gross dlotment” as aload alocation where available
data or appropriate predictive techniques limit more accurate estimates. For
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certain pollutants whose effects are long term, such as sediment and nutrients,
EPA dlowsfor seasond or annua loads.

5.1 Instream Water Quality Targets

The god of this TMDL isto restore “full support of designated beneficid uses’

on al 303(d) listed streams within the Medicine Lodge subbasin. Water qudlity
pollutants of concern, for which a TMDL has been being developed, are sediment
and temperature. The objective for this TMDL will be to establish adedlining
trend in sediment loading, and to regularly monitor the sediment load and to
decrease water temperatures throughout the subbasin by increasing canopy
coverage and decreasing width/depth ratios along streambanks for attainment of
beneficia use support. The sediment target for this TMDL will be the percentage
of subsurface finesless than 6.35 mm (0.25 in) sediment and 80 % stable
sreambanks. Thiswill be done by measuring the percentage of subsurface fines
and conducting stream bank erosion inventories. A sediment TMDL has been
developed for Medicine Lodge Creek, Irving Creek, and Edie Creek.

The temperature TMDL target is the numeric sdlmonid spawning criterialisted in
the state water quality standards [IDAPA 58.01.02.250.02.b]. Instream targets
shall be less than the ingtlantaneous temperature 13°C (55.4%) and the maximum
daily average temperature below 9°C (48.2°F) during salmonid spawning periods.
Based on thermograph data presented in the subbasin assessment, dl Sreamsin
which thermd data has been collected within the Medicine Lodge subbasin

exceed temperature criteria for saimonid spawning, therefore, al streams will

have atemperature TMDL, with the exception of the lower portion of Blue Creek,
Medicine Lodge Creek, Warm Springs Creek, Divide Creek, and Deep Creek due
to reasons described in Sections 2.3 and 2.4 of the Subbasin Assessment.

Design Conditions

- Seasonal Variation and Critical Time Periods of Sediment Loading

To qudify the seasona and annud variability and critica timing of sediment
loading, climate and hydrology must be conddered. This sediment andysis
characterizes sediment loads using average annud rates determined from
empirica characterigtics that developed over time within the influence of pesk
and base flow conditions. While deriving these esimatesiit is difficult to account
for seasona and annud variaion within a particular time frame, however, the
Seasond and annud variation is accounted for over the longer time frame under
which observed conditions have devel oped.

Annua eroson and sediment delivery are greetly afunction of climate where wet
water yearstypicaly produce the highest sediment loads. Additiondly, annua
average sediment load is not distributed equadly throughout the year. Erosion
typically occurs during afew critical months. For example, in the Medicine
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Lodge watershed, most stresmbank erosion occurs during spring runoff while
mogt hilldope eroson occurs during summer thunderstorms and spring runoff.

This sediment analys's uses empirically derived hydrologic conceptsto help
account for variation and critica time periods. Firg, field-based methods
congder critical hydrologic mechanisms. For example streambank erosion
inventories account for the fact that most bank recession occurs during pesk flow
events when banks are saturated. Second, the estimated annual average sediment
deivery from a given watershed is afunction of bankfull discharge or the average
annud pesk flow event

Temperature Critical Time Periods

- Thecritica time periods for salmonid spawning when salmonid spawning
temperature criteria should be met within the Medicine Lodge Subbasin are
identified as occurring during May 1 through July 15, for rainbow trout and
Y dlowstone cutthroat trout; and October 1 through November 15, for brook
trout. The sdmonid spawning critica time periods for species within this
subbasin are default periods from the Water Body Assessment Guidance,
second edition (WBAG). According to the WBAG manual, brook trout
sdmonid spawning periods are from October 1 through June 1, however, for
this TMDL, salmonid spawning criteriawas not considered past November 15
gnceitislikely that temperature exceedances will not occur after November
15 and temperature data was not collected beyond this date.

Target Selection

- Taget sdection of sediment is dependent on exigting narrative criteria of
[IDAPA 58.01.02.200.08].

- Sediment Targets for this subbasin are based on streambank erosion
quantitetive allocations in tons per year. Reduction in stream bank erosion
prescribed within this TMDL isdirectly linked to the improvement of riparian
vegetation dendty and structure to armor streambanks, reduce latera
recession, trap sediment and reduce the erosive energy of the stream thus
reducing instream sediment loading. It is assumed that by reducing chronic
sources of sediment, there will be a decrease in subsurface fine sediment that
will ultimately improve the status of beneficid uses. Therefore, the
established instream water quality target of 28%or less fine sediment
<6.35mm in areas suitable for sdmonid spawning. If Stes meet this criterion,
beneficid uses for sdmonid spawning are likely full support.

- Other parameters for subsurface fines can affect salmonid production.
Chapman (1988) suggested that fine sediment <0.85 mm (0.03 in) in diameter
ismost responsible for suffocation and abrasion of sdmonid eggs. Tappe and
Bjornn (1983) report that sediment <9.5mm (0.37 in) in diameter can creste a
surviva barrier preventing sdmonid fry emergence from theredd. Hall
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(1986) found surviva (eyed-egg to emergence) of coho, chinook and chum
sdmon to be only 7-10% in gravel mixtures made up of 10% fines as
compared to 50- 75% survivd in gravel mixtures with no fines <0.85 mm
(0.03in). Reiser and White (1988) observed little survival of stedhead and
chinook salmon eggs beyond 10-20% fines <0.85 mm (0.03 in). These
sediment particle Size parameters should be considered as part of target < 0.85
mm (0.03 in). These sediment particle Size parameters should be considered
as part of target monitoring to evauate any sgnificant shift in subsurface fine
particle frequency distribution.

- Inaddition to sediment substrate sampling, streambank erosion inventories
will be conducted on Medicine Lodge Creek, Irving Creek, and Edie Creek. It
is assumed that that natura background sediment loading rates equate to 80%
bank stability as described in Overton and others (1995), where banks are
expressed as a percentage of the totd estimated bank length. Natural
condition streambank stability potentid is generdly 80% or greater for
Rosgen A, B, and C channd typesin plutonic, volcanic, metamorphic, and
sedimentary geology types. Therefore, an 80% bank stability target based on
sreambank eroson inventories shall be the target for sediment.

- Temperature TMDL criteriais based on exigting numeric criteria of [IDAPA
58.01.02.250(02)(e)(ii)] for sdmonid spawning. Instream targets shall be less
than the ingantaneous temperature 13°C (55.4%) and the maximum daily
average temperature below 9°C (48.2°F) during salmonid spawning periods.

Monitoring Points

- Subsurface Sediment Monitoring

Subsuface sediment substrate monitoring points shal occur in habitat determined
suitable for sdmonid spawning within listed stream segments using the McNie
core sediment sampling method. The amount of habitat suitable for salmonid
spawning will incresse after implementation of management practices identified
to reduce subsurface fine sediment.

- Streambank Stability Monitoring

Streambank eroson inventories shal occur along the entire reaches of Medicine
Lodge Creek, Irving Creek, and Edie Creek.

- Temperature Monitoring

Temperature monitoring points shal be collected at existing temperature logger
data collection gtes to maintain consistency with past monitoring events. Site
locations for temperature loggers are described in Appendix E.
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5.2 Load Capacity

The load capacity of a stream or waterbody is “the greatest amount of loading a
water can receive without violating water qudity standards’ [40 CFR §130.2].
Thismust be aleve to meet “...water quality Sandards with season variations and
amargin of safety which takes into account any lack of knowledge...” (CWA §
303(d)(C)). Likely sources of uncertainty include lack of knowledge of
assmilative capacity, uncertain reation of sdected target(s) to beneficia us(s),
and variability in target measurement.

- Sediment loading capacities for Medicine Lodge Creek, Irving Creek, and
Edie Creek, are quantitatively estimated in tons per year as shown in Table 23.
These numbers are based on streambank erosion inventories conducted by the
Soil Conservation Commission and Natura Resources Conservation Service
in 2000.

Table. 23 Sediment Load Capacity

Steam Name Proposed Total Erosion Proposed Erosion Rate
(tly) (t/mily)

Edie Creek 954 36.7

Irving Creek 376.2 89.6

Medicine L odge Creek 1210.2 46

- Sediment target levels are based on natura streambank erosion inventories.
Sinceit isassumed that natural stream bank erosion targets of 80% or greater
and the substrate sediment target of 28% or less fine sediment substrate <6.35
mm will support beneficid uses, these are adso used in caculating loading
capacities for Medicine Lodge Creek, Edie Creek, and Irving Creek.

- Thenatura background loading rates are not necessarily the loading
capacities. An adaptive management approach will be used to provide
reductions in sediment loadings based on BMP usage coupled with data
callection and monitoring to determine the loading point at which beneficid
uses are a full support.

- Theedimated capacity is directly related to the improvement of riparian
vegetation dengty and structure as wel as maintenance of stream crossings.
Increased vegetative cover provides a protective covering of streambanks,
reduces lateral recession, traps sediment and reduces erosive energy of the
stream..

- Thetemperature load capacity for the purpose of this TMDL is determined by

state water quality stlandards for temperature based on numeric water quality
criteriafor sdmonid spawning and cold water aguatic life.

79 February 2003




Medicine Lodge Subbasin Assessment and TMDL February 2003

- Thetemperature loading capacity for sdmonid spawning shdl be less than the
instantaneous temperature 13°C (55.4°F) and the maximum daily average
temperature below 9°C (48.2°F) during salmonid spawning periods. Salmonid
spawning periods for the Medicine Lodge subbasin are May 1 through June 30
for Rainbow Trout and Cutthroat Trout and, October 1 through November 15
for Brook Trout.

5.3 Estimates of Existing Pollutant Loads

Regulations dlow that loadings “...may range from reasonably accurate estimates
to gross alotments, depending on the availability of data and appropriate
techniques for predicting the loading,” (40 CFR 130.2(1)). An estimate must be
made for each point source. Nonpoint sources are typicaly estimated based on
the type of sources (land use) and area (such as a subwatershed), but may be
aggregated by type of source or land area. To the extent possible, background
loads should be distinguished from human-caused increases in nonpoint loads.

- _Mehod(s) of Edtimation of Allocation
The method of estimation of alocation used is based on the principal TMDL
equation:

TMDL = Load Capacity = Waste Load Allocation + Load Allocation +
Margin of Safety

- Theload capacity is an estimate of loading awater body can handle and can
gill meet water quaity standards, as previoudy defined in Section 5.2.

- Wadte Load Allocation (WLA) is the amount of loading contributing to a
water body from point sources within the watershed. There are no point
sources within the Medicine Lodge subbasin therefore, WLA is equd to zero.

- Load Allocation (LA) isthe amount of loading contributing to awater body
from non point sources within the watershed. All contributing loads to the
Medicine Lodge watershed result from nonpoint sources within the
watershed. Land uses within the Medicine Lodge are primarily agriculture
related, therefore agriculture is the primary contributing source of loading.
Other contributing non-point sources include roads, diversions, and
recregtiona activities.

- Margin of Safety (MOS) accounts for uncertainty in available datain which
load dlocations are derived. In this case, the margin of safely isimplicit for
both sediment and temperature loading. The MOS is described in Section
5.4.

- Seasond variation for sediment loading and temperature loading were
congdered for this TMDL. Sediment loading of streamsis episodic in nature.
It is not possible to monitor a stream each time bank erosion or doughing
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occurs. Sediment streambank erosion inventories account for the fact that
most bank recession occurs during pesk flow events when banks are saturated,
typicaly during the spring and early summer months. The accumulative load
from bank mass wadting is accounted for in sediment inventory monitoring,
thus erosion inventory monitoring takes into account seasond variation of
sreambank erosion. Seasond variation in the temperature TMDLSs are
accounted for by evaluating temperatures exceedances during critical oring
and fal samonid spawning periods and temperature exceedances observed
during the summer months, when temperatures are the highest. Further
collection of data during implementation of this TM DL may warrant
adjustments for seasond variation to the current TMDL.

Current sediment loading for Medicine Lodge Creek, Irving Creek, and Edie
Creek, are quantitatively estimated in tons per year as shown in Table 24.
These numbers are based on streambank erosion inventories conducted by the
Soil Conservation Commission and Naturd Resource Conservation Servicein
2000.

February 2003

Table. 24 Estimated Current Load for Sediment in the Medicine Lodge

Subbasin
Steam Existing Total Erosion (tly) | Existing Erosion Rate (t/mily)
Edie Creek 484.5 186.3
Irving Creek 2026.2 482.4
Medicine L odge Creek 3368.1 128.1

Current temperature loading for streams exceeding sdmonid spawning
criteriawithin the Medicine Lodge subbasin is listed in Table 25.
Temperature readings using temperature data loggers occurred for June 16
through October 16, 2000. Exceedances are triggered during salmonid
spawning periods which are May 1 through July 1 and October 1through
November 15. Data collected indicated dl streams within the Medicine
L odge subbasin exceeded sdlmonid spawning criteria a least 10% of the
time, and thus, aviolation in these sandards (IDEQ, 2000).

A Temperature TMDL for the lower reach of Medicine Lodge Creek will not
be done since this section is considered rearing but not spawning habitat for
samonids, as described in Section 2.3 on the subbasin assessment.
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Table. 25 Estimated Current Load for Temperature in the Medicine Lodge
Subbasin

Stream Name Maximum Number Highest Instantaneous | Highest Average
of Days Exceedances® Value (°C) Daily Value (°C)
Crooked Creek 30 19.00 12.02
Deep Creek 39 25.3 184
East Fork Irving
Creek 18 13.39 9.68
Edie Creek (at
BLM Boundary) 30 17.79 12.84
Edie Creek (at 30 16.78 13.55
mouth)
Fritz Creek (at 30 20.65 14.23
mouth)
Fritz Creek (below 29 18.02 13.73
forks)
Horse Creek 38 18.13 14.96
Indian Creek 30 18.60 13.46
Irving Creek
(at mouth) 30 19.13 13.99
Medicine L odge
Creek (above 30 19.01 16.48
Middle Creek)
Medicine L odge
Creek (at Small, 30 19.55 17.47
I D)
M edicine Lodge
Creek (at Spring 30 20.21 15.86
Hollow)
Middle Creek 30 18.91 15.70
(mouth)
Warm Creek 30 20.84 17.80
Webber Creek (at 31 18.60 13.80
mouth)
Webber Creek (at
trailhead) 24 15.58 11.26

& Exceedances are considered any day exceeding 13° C instantaneous value or 9° C average daily
value or 22 °C (71.6 ° F) and the maximum daily average temperature below 19 °C (66.2 °F) for
streams exceeding CWAL criteria.

5.4 Load Allocation

The load dlocation is the amount of loading capacity alocated to a given water
body source without exceeding water qudity criteria. For the Medicine Lodge
subbasin, load allocations have been developed for sediment and temperature. As
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described in section 5.3, the TMDL isequd to the sum of al load dlocations
which isequa to the load capacity of the stream. Table 26, 27, and 28 provide
the load capacities for each stream and the totd reduction from the current
loading rates to meet load capacities within the streams. Temperature load
capacities are the state water quality numeric criteria.

Table 26. Existing and Proposed Sediment Erosion and Associated

Reductions.
L oad Capacity /
Estimated L oad L oad Allocation Reduction Needed
Total Per cent
Existing | Existing | Proposed | Proposed |  Total Eroson | Reduction
Stream Total Erosion Total Erosion Eroson | Reduction | Needed to
Erosion Rate Erosion Rate Reduction Rate meet L oad
(thy) (t/mily) (tly) (t/mily) (thy) (t/mily) capacity
Edie Creek 484.5 186.3 95.4 36.7 389.1 149.6 80.3%
||| rving Creek | 2026.2 482.4 376.2 89.6 1650.2 392.8 81.4%
Medicine
| odge Creek | 3368.1 128.1 1210.2 46.0 2157.9 82.1 64.1%

?? The TMDL for Edie Creek, Irving Creek, and Medicine Lodge Creek are
95.4, 376.2, and 1210.2 tong/year, respectively. Percent reduction of the
exising sediment load for Edie Creek, Irving Creek, and Medicine Lodge
Creek are 80.3%, 81.4%, and 64.1% respectively.

Table 27. Existing and Proposed Temperature Loads and Reductions for
Salmonid Spawning.

Estimated L oad Reduction Needed
Highest % Reduction %
Maximum Highest average needed to Reduction to
number of Instantaneous | daily value attain 13°C attain 9°C
days Value (°C) (°C) instantaneous average
Stream Name exceedances * value daily value
Crooked Creek 30 19.00 12.02 31.6% 25.1%
Deep Creek 39 25.3 18.4 48.6% 51.1%
East Fork Irving
Creek 18 13.39 9.68 2.9% 7.0%
Edie Creek (at 0 0
BLM Boundary) 30 17.79 12.84 26.9% 29.9%
Edie Creek (at 30 16.78 13.55 22.5% 33.6%
mouth)
Fritz Creek (at 0 o
mouth) 30 20.65 14.23 37.0% 36.8%
Fritz Creek 0 0
(below forks) 29 18.02 13.73 27.9% 34.5%
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Estimated L oad Reduction Needed
Highest % Reduction %
Maximum Highest average needed to Reduction to
number of Instantaneous | daily value attain 13°C attain 9°C
days Value (°C) (°C) instantaneous average
Stream Name exceedances * value daily value
Horse Creek 38 18.13 14.96 28.3% 39.8%
Indian Creek 30 18.60 13.46 30.1% 33.1%
Irving Creek (at 30 19.13 13.99 32.0% 35.7%
mouth)
Medicine L odge
Creek (above 30 19.01 16.48 31.6% 45.4%
Middle Creek)
Medicine L odge
Creek (at Spring 30 20.21 15.86 35.7% 43.3%
Hollow)
Middle Creek (at o 0
mouth) 30 18.91 15.70 31.3% 42.7%
Warm Creek 30 20.84 17.80 37.6% 49.4%
Webber Creek 31 18.60 13.80 30.1% 34.8%
(at mouth)
Webber Creek 0 o
(at trailhead) 24 15.58 11.26 16.6% 20.1%
*exceedances are considered any day exceeding 13°C instantaneous value or 9°C average daily

value

- The percent reduction in temperature are based on the highest recorded
temperatures during the June 16 through October 16 monitoring period
during the salmonid spawning critica time periods. Percent temperature
reductions range from 2.9% reduction on East Fork Irving Creek to 51.1%
on Deep Creek. The highest percent reduction values shown for each
Stream segment isthe TMDL.

Load Allocations by Land Ownership

- Load dlocations by land ownership will not be done for this TMDL. The
sediment load reductions are based soldly on streambank erosion inventories
therefore, the contributing sourceis linked soldly to stream bank erosion.
During Implementation of this TM DL, management practices to reduce
streambank erosion will be employed. An adaptive management gpproach will
be used to provide reductions in sediment |oadings based on BMP usage
coupled with data collection and monitoring to determine the loading point at
which beneficid uses are a full support. The effectiveness of these activities
will be monitored every other year through sediment subsirate sampling and
Sreamank erosion inventories.
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It is assumed that, as riparian conditionsimprove over the listed reaches in the
Medicine Lodge Subbasin as part of implementation activities, the added
benefit of reduced thermd loading will likely be redlized and the temperature
regime in these sreams will likely improve.

Management practices for streams that are not listed but exceed temperature
criteria based on temperature data collected and summarized within this
subbasin assessment and TMDL will be to increase streambank cover and
decrease width/depth ratios, and implement water conservation practices will
decrease thermd loading.

Seasonal Variation

Seasond variability was integrated in the development of thisTMDL. The
largest amount of sediment loading typicaly occurs during the spring and
early summer run-off events with sporadic summer thunderstorm events also
contributing.  Stream erosion inventory monitoring accounts for the fact that
most bank recession during peak flow events, which accounts for seasond
loading. By measuring how much the bank has receded each year, sediment
erosion inventory monitoring records sediment loading events that typically
occur episodicaly during the spring and early summer run-off events.

Seasond variability was incorporated into temperature TMDLs by taking into
account the critical seasonsfor critica life stages of fish species present.
Stream temperatures were evaluated during the hottest time of the year
(summer), and during critical sdmonid spawning time periods. The TMDL
reductions are set during this period where there is the greatest exceedances
and there is grestest variation between current in-stream temperature and the
temperature criteria

Margin of Safety

The margin of safety (MOS) is factored into load alocations for sediment for
Edie Creek, Irving Creek, and Medicine Lodge Creek. The MOS is the
conservative assumptions used to devel op existing sediment loads, where
background conditions are more than needed to attain full support of uses are
employed. Conservative assumptions made as part of the sediment loading
andyssinclude 1) Dedred bank erosion rates are representative of
background conditions of 80 %, as described in Overton and others ; 2) Water
qudlity targets for percent depth fines of less than 28% (<6.35mm), are
consigtent with vaues measured and set by local land management agencies
based on established literature values and incorporate a more than adequate
level of fry surviva to provide for stable sdmonid production. It is assumed
that the status of beneficid useswill be improved prior to the attainment of
the targets of 80 % erosion rates and less than 28% depth finesin this TMDL.
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- TheMOSfactored into load dlocations for water temperature is based on the
maximum observed temperature exceedances for each critical time period.
Maximum exceedances of the most redtrictive criteria were used to identify
needed temperature reductions based upon the assumption that if temperature
reductions are directed at €liminating the recorded maximum exceedance of
criteria, then lesser exceedances will be eiminated during other times of the
year.

Background

- Itisassumed the beneficid uses were or would be more than supported at
natural background sediment loading rates. Natura background loading rates
are assumed to be natura the sediment loading capacity, based on an 80% or
greater bank stability and 28% or less sediment substrate fines. Therefore
natura background is accounted for in the load capecity. If it is established
that full support of beneficid usesis achieved a intermediate sediment loads
above natura background levels, and that narrative sediment standards are
being met, the TMDL will be revised accordingly.

Reserve

- Sincethe loading capacity is assumed to be the naturd background
loading capacity, beneficid uses may be supported at high rates of
sediment loading. If it is established thet full support of beneficid usesis
achieved at intermediate sediment loads and that narrative sediment
dandards are being met, the TMDL will be revised accordingly to alow
for future growth.

5.5 Conclusions

The primary water quality concerns within the Medicine Lodge Subbasin are
related to subsurface fine sediment deposited within the stream substrate and
therma loading during sdimonid spawning periods, which is likely impacting the
abundance and qudlity of fish habitat. The primary source of sediment and
increased water temperatures gppears to be streambank eroson. The primary
cause of streambank erosion and increased temperatures is related to the
downcutting of the stream channel and the subsequent doughing of streambanks.
Many areas of the Medicine Lodge watershed are re-establishing aflood plain.
This process will likely take many years and will result in much additiona
sreambank eroson. Riparian vegetation will likely re-establish on outside bends
inwhich it is absent as the re-stabilization process takes place. Additiondly, as
riparian conditions improve over the listed reachesin the Medicine Lodge
Subbasin, the added benefit of reduced thermal loading will likely be redlized and
the temperature regime in these sreams will likely improve. For newly listed
reaches for temperature, implementation will include increasing streambank
cover, decrease width/depth ratios, and implementing water conservation
practices smilarly done on sediment listed streams. In addition, salmonid
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gpawning temperature criterias set in this TMDL shdl be further evaluated during
implementation of this TMDL to ensure the standards set are reflective of
spawning time periods in the Medicine Lodge Subbasin.

The development of an implementation plan for Medicine Lodge Creek Subbasin
is currently underway and the draft plan isfound in Appendix F. The
implementation plan identifies Best Management Practices (BMPs) that will be
implemented throughout the subbasin to improve riparian condition and stream
channd habitat and reduce streambank erosion. BMPs that will be implemented
within the subbasin focus on agriculturd irrigation diversons, irrigetion

efficiency, and prescribed livestock grazing protection.

It is anticipated that the amount of habitat suitable for ssimonid spawning will
increase after implementation of management practices identified to reduce
subsurface fine sediment and steam temperatures. Subsurface fine sediment
and samonid age class structure and stream temperatures will be monitored
every other year beginning at completion of the initia implementation phase,
By the completion of the third monitoring period, if the percentage of
subsurface fine sediment is not decreasing, additiona management practices
will be gpplied to attain the target

It isanticipated that by reducing the chronic sediment load through increased
sreambank stability, the instream target of 28% subsurface fines and
temperature supporting beneficia uses will be achieved. The beneficid use of
natura spawning by sdmonids should eventudly be restored to full support
prior to ataining the instream target set inthisTMDL. Streambank stability,
the percentage of subsurface finesin sdmonid spawning habitat and age class
gtructure of sdmonids must be monitored every other year to determine the
effectiveness of land management activities and of this TMDL.

February 2003
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Glossary

305(b)

303(d)

Acre-Foot

Adsorption

Aeration

Aerobic

Assessment Database
(ADB)

Refers to section 305 subsection “b” of the Clean
Water Act. 305(b) generally describes areport of
each date’ swater quality, and isthe principle
means by which the U.S. Environmenta Protection
Agency, congress, and the public evauate whether
U.S. waters meet water quality standards, the
progress made in maintaining and restoring water
quaity, and the extent of the remaining problems.

Refersto section 303 subsection “d” of the Clean
Water Act. 303(d) requires states to develop alist
of water bodies that do not meet water qudity
dandards. This section aso requirestotal
maximum daily loads (TMDLS) be prepared for
listed waters. Both thelist and the TMDLs are
subject to U.S. Environmenta Protection Agency
approval.

A volume of water that would cover an acreto a
depth of onefoot. Often used to quantify reservoir
gorage and the annud discharge of largerivers.

The adhesion of one substance to the surface of
another. Clays, for example, can adsorb phosphorus
and organic molecules.

A process by which water becomes charged with air
directly from the atmosphere. Dissolved gases,

such as oxygen, are then available for reactionsin
water.

Describes life, processes, or conditions that require
the presence of oxygen.

The ADB isardationd database application
designed for the U.S. Environmenta Protection
Agency for tracking water quality assessment data,
such as use attainment and causes and sources of
impairment. States need to track thisinformation
and many other types of assessment data for
thousands of water bodies, and integrate it into
meaningful reports. The ADB is designed to make
this process accurate, straightforward, and user-
friendly for participating states, territories, tribes,
and basin commissons.
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Adfluvial

Adjunct

Alevin

Algae

Alluvium

Ambient

Anadromous

Anaerobic

Anoxia

Anthropogenic

Describes fish whose life history involves seasond
migration from lakes to streams for spawning.

In the context of water qudity, adjunct refersto
areas directly adjacent to focd or refuge habitats
that have been degraded by human or natural
disturbances and do not presently support high
diversity or abundance of native species.

A newly hatched, incompletely developed fish
(usudly asdmonid) Hill in nest or inactive on the
bottom of awater body, living off stored yolk.

Non-vascular (without water-conducting tissue)
aquatic plants that occur as single cells, colonies, or
filaments.

Unconsolidated recent stream deposition.

Generd conditions in the environment. In the
context of water quality, ambient waters are those
representative of genera conditions, not associated
with episodic perturbations, or specific disturbances
such as awastewater outfal (Armantrout 1998,
EPA 1996).

Fish, such as sdmon and sea-run trout, that live part
or the mgority of ther livesin the salt water but
return to fresh water to spawn.

Describes the processes that occur in the absence of
molecular oxygen and describes the condition of
water thet is devoid of molecular oxygen.

The condition of oxygen absence or deficiency.

Rdating to, or resulting from, the influence of
human beings on nature.
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Anti-Degradation

Aquatic

Aquifer

Assemblage (aquatic)

Assimilative Capacity

Autotrophic

Batholith

Bedload

Beneficial Use

Refersto the U.S. Environmenta Protection
Agency’ sinterpretation of the Clean Water Act god
that states and tribes maintain, aswell asrestore,
water quaity. This gppliesto waters that meet or
are of higher water qudity than required by Sate
standards. State rules provide that the qudlity of
those high qudity waters may be lowered only to
alow important socid or economic devel opment
and only after adequate public participation
(IDAPA 58.01.02.051). Indl cases, the exigting
beneficia uses must be maintained. State rules
further define lowered water qudity tobe 1) a
measurable change, 2) a change adverseto ause,
and 3) achange in a pollutant relevant to the water's
uses (IDAPA 58.01.02.003.56).

Occurring, growing, or living in weter.

An underground, water-bearing layer or sratum of
permeable rock, sand, or gravel capable of yidlding
of water to wells or springs.

An asociation of interacting populations of

organismsin agiven water body; for example, a
fish assemblage, or a benthic macroinvertebrate
assemblage (also see Community) (EPA 1996).

The ability to process or disspate pollutants without
ill effect to beneficid uses.

An organism is consdered autotrophic if it uses
carbon dioxide as its main source of carbon. This
maost commonly happens through photosynthess.

A large body of intrusive igneous rock thet has
more than 40 square miles of surface exposure and
no known floor. A batholith usudly condsts of
coarse-grained rocks such as granite,

Materid (generdly sand-sized or larger sediment)
that is carried dong the streambed by ralling or
bouncing.

Any of the various uses of water, including, but not
limited to, aquatic aquatic life, recrestion, water
supply, wildlife habitat, and aesthetics, which are
recognized in water quaity standards.
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Beneficial Use
Reconnaissance Program
(BURP)

Benthic

Benthic Organic M atter

Benthos

Best Management
Practices (BMPs)

Best Professional
Judgment

Biochemical Oxygen
Demand (BOD)

Biological Integrity

A program for conducting systematic biologicd and
physica habitat surveys of water bodiesin Idaho.
BURRP protocols address lakes, reservoirs, and
wadesble streams and rivers.

Pertaining to or living on or in the bottom sediments
of awater body.

The organic matter on the bottom of awater body.

Organiamsliving in and on the bottom sediments of
lakes and dreams. Originaly, the term meant the
lake bottom, but it is now applied dmost uniformly
to the animals associated with the |ake and stream
bottoms.

Structurd, nonstructurad, and manageria techniques
that are effective and practicd meansto control
nonpoint source pollutants.

A concluson and/or interpretation derived by a
trained and/or technicaly competent individua by
applying interpretation and synthesizing
informetion.

The amount of dissolved oxygen used by organisms
during the decompasition (respiration) of organic
matter, expressed as mass of oxygen per volume of
water, over some specified period of time.

1) The condition of an aguatic community
inhabiting unimpaired water bodies of a specified
habitat as measured by an evauation of multiple
attributes of the aguatic aguatic life (EPA 1996). 2)
The ability of an aguatic ecosystem to support and
maintain a balanced, integrated, adaptive
community of organisms having a gpecies
composition, diversty, and functiond organization
comparable to the naturdl habitats of aregion (Karr
1991).
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Biomass

Aquatic life
Biotic

Clean Water Act
(CWA)

Coliform Bacteria

Colluvium

Community

Conductivity

Cretaceous

Criteria

The weight of biologica matter. Standing crop is
the amount of biomass (e.g., fish or dgae) in abody
of water at agiven time. Often expressed as grams
per square meter.

The animd and plant life of agiven region.
A term gpplied to the living components of an area.

The Federal Water Pollution Control Act (Public
Law 92-50, commonly known as the Clean Water
Act), aslast reauthorized by the Water Quality Act
of 1987 (Public Law 100-4), establishes a process
for statesto use to develop information on, and
control the quadity of, the nation’s water resources.

A group of bacteria predominantly inhabiting the
intestines of humans and animas but aso found in
s0il. Coliform bacteria are commonly used as
indicators of the possible presence of pathogenic
organisms (also see Fecd Coliform Bacteria).

Materid transported to asite by gravity.

A group of interacting organisms living together in
agiven place.

The ability of an agueous solution to carry dectric
current, expressed in micro (i) mhos/cm at 25 °C.
Conductivity is affected by dissolved solidsand is
used as an indirect measure of tota dissolved solids
inawater sample.

Thefina period of the Mesozoic era (efter the
Jurassc and before the Tertiary period of the
Cenozoic era), thought to have covered the span of
time between 135 and 65 million years ago.

In the context of water quality, numeric or
descriptive factors taken into account in setting
standards for various pollutants. These factors are
used to determine limits on alowable concentration
levels, and to limit the number of violations per
year. EPA deveops criteria guidance; states
establish criteria
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Cubic Feet per Second

Cultural Eutrophication

Culturally Induced
Erosion

DebrisTorrent

Decomposition

Depth Fines

Designated Uses

Discharge

Dissolved Oxygen (DO)

A unit of measure for the rate of flow or discharge

of water. One cubic foot per second isthe rate of
flow of astream with a cross-section of one square
foot flowing at amean velocity of one foot per
second. At a steady rate, once cubic foot per second
isequal to 448.8 gdlons per minute and 10,984
acre-feet per day.

The process of eutrophication that has been
accelerated by human caused influences. Usudly
seen as an increase in nutrient loading (also see
Eutrophicetion).

Erosion caused by increased runoff or wind action
due to the work of humansin deforestation,
cultivation of the land, overgrazing, and disturbance
of natura drainages, the excess of eroson over the
normal for an area (also see Erosion).

The sudden down dope movement of sail, rock, and
vegetation on steep dopes, often caused by
saturation from heavy rains.

The breakdown of organic molecules (e.g., sugar) to
inorganic molecules (e.g., carbon dioxide and

water) through biologica and nonbiologica
Processes.

Percent by weight of particles of smal szewithina
vertica core of volume of a streambed or lake
bottom sediment. The upper size threshold for fine
sediment for fisheries purposes varies from 0.8 to
6.5 mm depending on the observer and
methodology used. The depth sampled varies but is
typicaly about one foot (30 cm).

Those water usesidentified in State water qudity
standards that must be achieved and maintained as
required under the Clean Water Act.

The amount of water flowing in the stream channel
at the time of measurement. Usudly expressed as
cubic feet per second (cfs).

The oxygen dissolved in water. Adequate DO is
vitd to fish and other agudtic life.
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Disturbance

E. coli

Ecology

Ecological Indicator

Ecological Integrity

Ecosystem

Effluent

Endangered Species

Environment

Eocene

Any event or series of eventsthat disrupts
ecosystem, community, or population structure and
dtersthe physica environmen.

Short for Escherichia Coli, E. coli are agroup of
bacteria that are a subspecies of coliform bacteria.
Mogt E. coli are essantid to the hedthy life of dl
warm:-blooded animalss, including humans. Thelr
presence is often indicative of feca contamination.

The scientific study of relationships between
organisms and their environment; dso defined as
the study of the structure and function of nature.

A characterigtic of an ecosystem that is related to, or
derived from, ameasure of abiotic or abiotic
variable that can provide quantitative information

on ecologica structure and function. An indicator
can contribute to a measure of integrity and
sugtainability. Ecologicd indicators are often used
within the multimetric index framework.

The condition of an unimpaired ecosystem as
measured by combined chemicd, physcd
(including habitat), and biologicd atributes (EPA
1996).

The interacting system of abiologica community
and its nontliving (abiotic) environmenta
surroundings.

A discharge of untreated, partidly treated, or treated
wadtewater into areceiving water body.

Animds, birds, fish, plants, or other living

organiams threatened with imminent extinction.
Requirements for declaring a species as endangered
are contained in the Endangered Species Act.

The complete range of externd conditions, physicd
and biologica, that affect a particular organism or
community.

An epoch of the early Tertiary period, after the
Paleocene and before the Oligocene.
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Eolian

Ephemeral Stream

Erosion

Eutrophic

Eutrophication

Exceedance
Existing Beneficial Use

or Existing Use

Exotic Species

Extrapolation

Fauna

Fecal Coliform Bacteria

Windblown, referring to the process of erosion,
trangport, and deposition of materia by the wind.

A dream or portion of astream that flowsonly in
direct response to precipitation. It recelveslittle or
no water from springs and no long continued supply
from melting snow or other sources. Itschannd is
a al times above the water table. (American
Geologic Indtitute 1962).

The wearing away of areas of the earth’s surface by
water, wind, ice, and other forces.

From Greek for “wdl nourished,” this describes a
highly productive body of water in which nutrients
do not limit dgd growth. It istypified by high
dgd dendgtiesand low darity.

1) Natura process of maturing (aging) in abody of
water. 2) The natura and humantinfluenced
process of enrichment with nutrients, especialy
nitrogen and phosphorus, leading to an increased
production of organic matter.

A violation (according to DEQ policy) of the
pollutant levels permitted by water qudity criteria

A beneficid use actudly attained in waters on or
after November 28, 1975, whether or not the useis
designated for the watersin Idaho' s Water Quality
Sandards and Wastewater Treatment
Requirements (IDAPA 58.01.02).

A speciesthat is not native (indigenous) to aregion.

Estimation of unknown vaues by extending or
projecting from known values.

Animd life, especidly the animas characteritic of
aregion, period, or specia environment.

Bacteriafound in the intestind tracts of al warm:
blooded animals or mammals. Ther presencein
water isan indicator of pollution and possible
contamination by pathogens (aso see Coliform
Bacteria).
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Fecal Streptococci

Feedback L oop

Fixed-L ocation
Monitoring

Flow

Fluvial

Focal

Fully Supporting

Fully Supporting
Cold Water

Fully Supporting but
Threatened

Geographical Information
Systems (GIS)

A species of spherica bacteriaincluding pathogenic
grains found in the intestines of warm-blooded
animds.

In the context of watershed management planning, a
feedback loop is a process that providesfor tracking
progress toward goals and revisang actions
according to that progress.

Sampling or measuring environmental conditions
continuoudy or repestedly at the same locetion.

See Discharge.

In fisheries, this describes fish whose life history
takes place entirely in streams but migrate to
amdler sreams for spawning.

Criticd areas supporting amosaic of high qudity
habitats that sustain adiverse or unusudly
productive complement of native species.

In compliance with water quaity standards and
within the range of biologica reference conditions
for dl designated and exiting beneficid uses as
determined through the Water Body Assessment
Guidance (Grafe et a. 2000).

Rdiable data indicate functioning, sustainable cold
water biologica assemblages (e.g., fish,
macroinvertebrates, or agae), none of which have
been modified sgnificantly beyond the naturd
range of reference conditions (EPA 1997).

An intermediate assessment category describing
water bodies that fully support beneficia uses, but
have a declining trend in water qudity conditions,
which if not addressed, will lead to a*not fully
supporting” satus.

A georeferenced database.
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Geometric Mean

Grab Sample

Gradient

Ground Water

Growth Rate

Habitat
Headwater

Hydrologic Basin

Hydrologic Cycle

A back-trandformed mean of the logarithmicaly
transformed numbers often used to describe highly
vaiable, right-skewed data (afew large vaues),
such as bacteria data.

A sngle sample collected &t a particular time and
place. It may represent the compostion of the
water in that water column.

The dope of the land, water, or streambed surface.

Water found benegth the soil surface saturating the
layer inwhichitislocated. Most ground water
originates asrainfdl, is free to move under the
influence of gravity, and usudly emerges again as
stream flow.

A measure of how quickly something living will
develop and grow, such as the amount of new plant
or animal tissue produced per a given unit of time,
or number of individuas added to a population.

Theliving place of an organism or community.
The origin or beginning of a sream.

The area of land drained by ariver system, areach
of ariver and itstributaries in that reach, a closed
basin, or agroup of streams forming adrainage area
(also see Watershed).

The cycling of water from the atmaosphere to the
earth (precipitation) and back to the atmosphere
(evaporation and plant trangpiration). Atmaospheric
moisture, clouds, rainfdl, runoff, surface water,
ground water, and water infiltrated in soilsare dl

part of the hydrologic cycle.
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Hydrologic Unit

Hydrologic Unit Code
(HUC)

Hydrology

I mpervious

Influent
Inorganic

| nstantaneous

Inter gravel Dissolved
Oxygen

Intermittent Stream

One of anested series of numbered and named
watersheds arisng from a nationd standardization
of watershed ddlineation. Theinitid 1974 effort
(USGS 1987) described four levels (region,
subregion, accounting unit, cataoging unit) of
watersheds throughout the United States. The
fourth leve isuniqudy identified by an eight-digit
code built of two-digit fields for each leve in the
classfication. Origindly termed a catdoging unit,
fourth field hydrologic units have been more
commonly caled subbasins. Fifth and sixth fidd
hydrologic units have since been ddlineated for
much of the country and are known as watershed
and subwatersheds, respectively.

The number assgned to ahydrologic unit. Often
used to refer to fourth field hydrologic units.

The stience dedling with the properties,
distribution, and circulation of water.

Describes a surface, such as pavement, that water
cannot penetrate.

A tributary stream.
Materids not derived from biologica sources.

A condition or measurement at a moment (instant)
intime.

The concentration of dissolved oxygen within
gpawning gravel. Condderation for determining
spawning gravel includes species, water depth,
velocity, and subgtrate.

1) A stream that flows only part of the year, such as
when the ground water table is high or when the
Stream receives water from springs or from surface
sources such as melting snow in mountainous aress.
The stream ceases to flow above the streambed
when losses from evaporation or seepage exceed the
available siream flow. 2) A stream that has a period
of zero flow for at least one week during most

years.
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Interstate Waters

Irrigation Return Flow

Key Water shed

Knickpoint

Land Application

Limiting Factor

Limnology

Load Allocation (LA)

Load(ing)

L cading Capacity (LC)

Waters that flow across or form part of State or
internationa boundaries, including boundaries with
Indian nations.

Surface (and subsurface) water that leaves afield
following the gpplication of irrigation water and
eventudly flowsinto sreams.

A watershed that has been designated in Idaho
Governor Batt's State of Idaho Bull Trout
Conservation Plan (1996) as critica to the long-
term persstence of regionaly important trout
populations.

Any interruption or bresk of dope.

A process or activity involving gpplication of
wastewater, surface water, or semi-liquid materid
to the land surface for the purpose of treatment,
pollutant remova, or ground water recharge.

A chemicd or physicd condition that determines
the growth potentid of an organism. This can result
in acomplete inhibition of growth, but typicaly
resultsin less than maximum growth rates.

The scientific sudy of fresh water, especidly the

history, geology, biology, physics, and chemistry of
lakes.

A portion of awater body’ s load capacity for a
given pollutant that is given to a particular nonpoint
source (by class, type, or geographic areq).

The quantity of a substance entering areceiving
gream, usually expressed in pounds or kilograms
per day or tons per year. Loading isthe product of
flow (discharge) and concentration.

A determination of how much pollutant awater
body can receive over a given period without
caudng violations of date water qudity standards.
Upon dlocation to various sources, and amargin of
safety, it becomes atotal maximum daily load.
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L oam

L oess

Latic

Luxury Consumption

M acroinvertebrate

Macrophytes

Margin of Safety (MOYS)

M ass Wasting

M ean

Refersto a soil with atexture resulting from a
relative balance of sand, silt, and clay. This baance
imparts many desirable characteristics for
agricultura use.

A uniform wind-blown depost of silty materid.
Silty soils are among the most highly erodible.

An aguatic sysem with flowing water such asa
brook, stream, or river where the net flow of water
is from the headwaters to the mouth.

A phenomenon in which sufficient nutrients are
available in ether the sediments or the water
column of awater body, such that aguatic plants
take up and store an abundance in excess of the
plants current needs.

An invertebrate anima (without a backbone) large
enough to be seen without magnification and
retained by a 500pum mesh (U.S. #30) screen.

Rooted and floating vascular aguatic plants,
commonly referred to as water weeds. These plants
usudly flower and bear seeds. Some forms, such as
duckweed and coontail (Ceratophyllum sp.), are
free-floating forms not rooted in sediment.

Animplicit or explicit portion of awater body's
loading capacity set asde to dlow the uncertainly
about the relationship between the pollutant loads
and the qudity of the recaiving water body. Thisis
arequired component of atotal maximum daily
load (TMDL) and is often incorporated into
conservative assumptions used to develop the
TMDL (generdly within the caculations and/or
models). The MOS s not alocated to any sources
of pollution.

A generd term for the down dope movement of soil
and rock materid under the direct influence of

gravity.

Describes the centra tendency of a set of numbers.
The arithmetic mean (caculated by adding dl items
inalig, then dividing by the number of items) isthe
datistic most familiar to most people.
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M edian

Metric

Milligrams per Liter (mg/l)

Million gallons per day
(MGD)

Miocene

Monitoring

Mouth

National Pollution
Discharge Elimination
System (NPDES)

Natural Condition

Nitrogen

Nodal

The middle number in a sequence of numbers. If
there are an even number of numbers, the median is
the average of the two middle numbers. For
example, 4 isthe median of 1, 2, 4, 14, 16; and 6 is
themedianof 1,2,5,7,9, 11.

1) A discrete measure of something, such asan
ecologicd indicator (e.g., number of digtinct taxon).
2) The metric system of messurement.

A unit of measure for concentration in water,
essentidly equivaent to parts per million (ppm).

A unit of measure for the rate of discharge of water,
often used to measure flow at wastewater trestment
plants. One MGD isequal to 1.547 cubic feet per
second.

Of, relaing to, or being an epoch of, the Tertiary
between the Pliocene and the Oligocene periods, or
the corresponding system of rocks.

A periodic or continuous measurement of the
properties or conditions of some medium of interest,
such as monitoring awater body.

The location where flowing water entersinto a
larger water body.

A nationa program established by the Clean Water
Act for permitting point sources of pollution.
Discharge of pollution from point sourcesis not
alowed without a permit.

A condition indistinguishable from that without
human caused disruptions.

An dement essentid to plant growth, and thusis
conddered a nutrient.

Areas that are separated from focal and adjunct

habitats, but serve criticd life history functions for
individua native fish.
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Nonpoint Source

Not Assessed (NA)

Not Attainable

Not Fully Supporting

Not Fully Supporting Cold
Water

Nuisance

Nutrient

Nutrient Cycling

A dispersed source of pollutants, generated from a
geographica area when pollutants are dissolved or
suspended in runoff and then delivered into weaters
of the state. Nonpoint sources are without a
discernable point or origin. They include, but are
not limited to, irrigated and non-irrigated lands used
for grazing, crop production, and slviculture; rura
roads, congtruction and mining Sites; log storage or
rafting; and recrestion Stes.

A concept and an assessment category describing
water bodies that have been studied, but are missing
critical information needed to complete an
assessment.

A concept and an assessment category describing
water bodies that demonstrate characteristics that
make it unlikely that a beneficid use can be attained
(e.g., astream that is dry but designated for

sdmonid spawning).

Not in compliance with water qudity standards or
not within the range of biologicd reference
conditions for any beneficid use as determined
through the Water Body Assessment Guidance
(Grafe et a. 2000).

At least one biological assemblage has been
sgnificantly modified beyond the natural range of
its reference condition (EPA 1997).

Anything which isinjurious to the public hedth or
an obgtruction to the free use, in the customary
manner, of any waters of the Sate.

Any substance required by living things to grow.
An dement or its chemicd forms essentid to life,
such as carbon, oxygen, nitrogen, and phosphorus.
Commonly refers to those dementsin short supply,
such as nitrogen and phosphorus, which usualy
limit growth.

The flow of nutrients from one component of an
ecosystem to another, as when macrophytes die and
release nutrients that become available to dgee
(organic to inorganic phase and return).
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Oligotrophic

Organic Matter
Orthophosphate
Oxygen-Demanding

Materials

Parameter

Partitioning

Pathogens

Perennial Stream

Periphyton

Pegticide

pH

The Greek term for “poorly nourished.” This
describes a body of water in which productivity is
low and nutrients are limiting to algal growth, as
typified by low adgd dendty and high darity.

Compounds manufactured by plants and animas
that contain principally carbon.

A form of soluble inorganic phosphorus most
reedily used for agd growth.

Those materids, mainly organic metter, in awater
body which consume oxygen during decompogtion.

A variable, measurable property whose valueisa
determinant of the characterigtics of asystem; eg.,
temperature, dissolved oxygen, and fish populations
are parameters of a stream or lake.

The sharing of limited resources by different races
or species, use of different parts of the habitat, or
the same habitat at different times. Also the
separation of achemica into two or more phases,
such as partitioning of phosphorus between the
water column and sedimert.

Disease-producing organisms (e.g., bacteria,
viruses, parasites).

A stream that flows year-around in most years.

Attached microflora (dgae and diatoms) growing
on the bottom of awater body or on submerged
subgtrates, including larger plants.

Substances or mixtures of substances intended for
preventing, destroying, repelling, or mitigeting any

pest. Also, any substance or mixture intended for
use as a plant regulator, defoliant, or desiccant.

The negative logio of the concentration of hydrogen
ions, ameasure which in water ranges from very
acid (pH=1) to very akdine (pH=14). A pHof 7is
neutra. Surface waters usually measure between

pH 6 and 9.
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Phased TMDL

Phosphorus

Physiochemical

Plankton

Point Source

Pollutant

Pallution

A totd maximum daily load (TMDL) that identifies
interim load alocations and details further
monitoring to gauge the success of management
actionsin achieving load reduction goas and the
effect of actua |oad reductions on the water qudity
of awater body. Under aphased TMDL, a
refinement of load alocations, waste load
dlocations, and the margin of safety is planned a
the outset.

An dement essentid to plant growth, oftenin
limited supply, and thus consdered a nutrient.

In the context of bioassessment, theterm is
commonly used to mean the physical and chemica
factors of the water column that relate to aquatic
aquatic life. Examplesin bioassessment usage
include saturation of dissolved gases, temperature,
pH, conductivity, dissolved or suspended solids,
forms of nitrogen, and phosphorus. Thistermis
used interchangeable with the terms
“physica/chemica” and “physcochemical.”

Microscopic agee (phytoplankton) and animals
(zooplankton) that float freely in open water of
lakes and oceans.

A source of pollutants characterized by having a
discrete conveyance, such as apipe, ditch, or other
identifiable “point” of discharge into arecaiving
water. Common point sources of pollution are
indugtrid and municipa wastewater.

Generdly, any substance introduced into the
environment that adversdy affects the usefulness of
aresource or the hedth of humans, animds, or
ecosystems.

A very broad concept that encompasses human-
caused changes in the environmert which dter the
functioning of natural processes and produce
undesirable environmenta and hedth effects. This
includes human-induced dteration of the physicd,
biological, chemica, and radiologicd integrity of
water and other media
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Population

Pretreatment

Primary Productivity

Protocol

Quialitative

Quality Assurance (QA)

Quality Contral (QC)

Quantitative

Reach

Reconnaissance

Reference

A group of interbreeding organisms occupying a
particular space; the number of humans or other
living cresturesin a designated area

The reduction in the amount of pollutants,
elimination of certain pollutants, or dteration of the
nature of pollutant properties in wastewater prior to,
or inlieu of, discharging or otherwise introducing
such wastewater into a publicly owned wastewater
treatment plant.

The rate a which agae and macrophytes fix carbon
dioxide usng light energy. Commonly measured as
milligrams of carbon per square meter per hour.

A series of forma steps for conducting atest or
urvey.

Descriptive of kind, type, or direction.

A program organized and designed to provide
accurate and precise results. Included are the
selection of proper technical methods, tests, or
laboratory procedures, sample collection and
preservation; the sdection of limits, data evaduation,
qudlity control; and personnd qualifications and
training. Thegoa of QA isto assure the data
provided are of the quality needed and claimed
(Rand 1995, EPA 1996).

Routine gpplication of specific actions required to
provide information for the quaity assurance
program. Included are standardization, calibration,
and replicate samples. QC isimplemented &t the
field or bench level (Rand 1995, EPA 1996).

Descriptive of Size, magnitude, or degree.

A dream section with fairly homogenous physica
characteristics.

An exploratory or preliminary survey of an area
A physicd or chemica quantity whose vdueis

known, and thus is used to calibrate or sandardize
ingruments.
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Refer ence Condition

Reference Site

Representative Sample

Resident

Respiration

Riffle

Riparian

Riparian Habitat

Conservation Area
(RHCA)

River

1) A condition that fully supports gpplicable
beneficid uses with little affect from human activity
and represents the highest level of support
attainable. 2) A benchmark for populations of
aguatic ecosystems used to describe desired
conditionsin abiologica assessment and acceptable
or unacceptable departures from them. The
reference condition can be determined through
examining regiond reference Stes, hioricd
conditions, quantitative models, and expert
judgment (Hughes 1995).

A specific locdity on awater body thet is
minimally impaired and is representative of
reference conditions for smilar water bodies.

A portion of materid or water that isas Smilar in
content and consstency as possible to that in the
larger body of material or water being sampled.

A term that describes fish that do not migrate.

A process by which organic matter is oxidized by
organisms, including plants, animas, and bacteria
The process converts organic matter to energy,
carbon dioxide, water, and lesser condtituents.

A rdativey shdlow, gravelly area of a sreambed
with alocdly fast current, recognized by surface
choppiness. Also an area of higher streambed
gradient and roughness.

Associated with aguatic (ream, river, lake)
habitats. Living or located on the bank of awater

body.

A U.S. Forest Service description of land within the
following number of feet up-dope of each of the
banks of streams:

- 300 feet from perennial fish bearing streams

- 150 feet from perennid non-fish-bearing streams
- 100 feet from intermittent streams, wetlands, and
pondsin priority watersheds.

A large, naturd, or human-modified stream that

flowsin adefined course or channd, or aseries of
diverging and converging channels.
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Runoff

Sediments

Settleable Solids

Species

Spring

Stagnation
Stenothermal

Stratification

Stream

Stream Order

Storm Water Runoff

The portion of rainfal, melted show, or irrigation
water that flows across the surface, through shalow
underground zones (interflow), and through ground
water to creates streams.

Deposits of fragmented materids from weathered
rocks and organic materia that were suspended in,
transported by, and eventualy deposited by water or
ar.

The volume of materid that settles out of oneliter
of water in one hour.

1) A reproductively isolated aggregate of
interbreeding organisms having common atributes
and usudly designated by acommon name. 2) An
organism belonging to such a category.

Ground water seeping out of the earth where the
water table intersects the ground surface.

The absence of mixing in awater body.
Unable to tolerate a wide temperature range.

An |daho Department of Environmental Quality
classification method used to characterize
comparable units (also called classes or dtrata).

A natural water course containing flowing weter, a
least part of the year. Together with dissolved and
suspended materias, a stream normdly supports
communities of plants and animas within the
channd and the riparian vegetation zone.

Hierarchicd ordering of streams based on the
degree of branching. A firg-order streamisan
unforked or unbranched stream. Under Strahler’s
(1957) system, higher order streams result from the
joining of two streams of the same order.

Ranfal that quickly runs off the land after a sorm.
In developed watersheds the water flows off roofs
and pavement into storm drains that may feed
quickly and directly into the stream. The water
often carries pollutants picked up from these
surfaces.
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Stressors

Subbasin

Subbasin Assessment
(SBA)

Subwater shed

Surface Fines

Surface Runoff

Surface Water

Suspended Sediments

Physicd, chemicd, or biologica entitiesthat can
induce adverse effects on ecosystems or human
hedth.

A large watershed of severd hundred thousand
acres. Thisis the name commonly given to 4™ field
hydrologic units (also see Hydrologic Unit).

A watershed-based problem assessment that isthe
firg step in developing atota maximum daily load
in ldaho.

A smaller watershed area delineated within alarger
watershed, often for purposes of describing and
managing localized conditions. Also proposed for
adoption as the formal name for 61 field hydrologic
units.

Sediments of small size deposited on the surface of
a streambed or lake bottom. The upper Sze
threshold for fine sediment for fisheries purposes
varies from 0.8 to 605 mm depending on the
observer and methodology used. Resultsare
typicaly expressed as a percentage of observation
points with fine sediment.

Precipitation, snow melt, or irrigation water in
excess of what can infiltrate the soil surface and be
gored in small surface depressons; amagjor
transporter of nonpoint source pollutantsin rivers,
sreams, and lakes. Surface runoff isaso caled
overland flow.

All water naturally open to the atmosphere (rivers,
lakes, reservoirs, streams, impoundments, seas,
eduaries, etc.) and al springs, wells, or other
collectorsthat are directly influenced by surface
water.

Fine materid (usudly sand Sze or smdler) that
remains suspended by turbulence in the water
column until deposited in areas of weaker current.
These sediments cause turbidity and, when
deposited, reduce living space within streambed
gravels and can cover fish eggs or devins.
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Taxon

Tertiary

Thalweg

Threatened Species

Total Maximum Daily
Load (TMDL)

Total Dissolved Solids

Total Suspended
Solids (TSS)

Any forma taxonomic unit or category of
organiams (e.g., species, genus, family, order). The
plura of taxon istaxa (Armantrout 1998).

Aninterva of geologic time lagting from 66.4 to 1.6
million years ago. It condiitutes the first of two
periods of the Cenozoic Era, the second being the
Quaternary. The Tertiary has five subdivisons,
which from oldest to youngest are the Paleocene,
Eocene, Oligocene, Miocene, and Pliocene epochs.

The center of astream’s current, where most of the
water flows.

Species, determined by the U.S. Fish and Wildlife
Service, which are likely to become endangered
within the foreseeable future throughout al or a
ggnificant portion of their range.

A TMDL isawater body’s loading capacity after it
has been allocated among pollutant sources. 1t can
be expressed on atime basis other than daily if
appropriate. Sediment loads, for example, are often
caculated on an annual bases. TMDL = Loading
Capacity = Load Allocation + Waste Load
Allocation + Margin of Safety. In common usage, a
TMDL dso refers to the written document that
contains the statement of |oads and supporting
andyses, often incorporating TMDL s for severd
water bodies and/or pollutants within agiven
watershed.

Dry weight of al materid in solution in awater
sample as determined by evaporating and drying
filtrate.

The dry weight of materid retained on afilter after
filtration. Filter pore Sze and drying temperature
can vary. American Public Hedlth Association
Standard Methods (Greenborg, Clescevi, and Eaton
1995) cdl for using afilter of 2.0 micron or samdler;
a0.45 micron filter isaso often used. This method
cdlsfor drying a atemperature of 103-105 °C.
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Toxic Pallutants

Tributary

Trophic State

Turbidity

Vadose Zone

Waste Load Allocation
(WLA)

Water Body

Water Column

Water Pollution

Materias that cause death, disease, or birth defects
in organisms that ingest or absorb them. The
quantities and exposures necessary to cause these
effects can vary widdly.

A dream feeding into alarger stream or lake.

Thelevd of growth or productivity of alake as
mesasured by phosphorus content, chlorophyll a
concentrations, amount (biomass) of aguetic
vegetation, dga abundance, and water clarity.

A megsure of the extent to which light passing
through water is scattered by fine suspended
materids. The effect of turbidity depends on the
gze of the particles (the finer the particles, the
greater the effect per unit weight) and the color of
the particles.

The unsaturated region from the soil surface to the
ground water table.

The portion of receiving water' s loading capacity
that is alocated to one of its existing or future point
sources of pollution. Waste load dlocations specify
how much pollutant each point source may release
to awater body.

A stream, river, lake, estuary, coastline, or other
water feature, or portion thereof.

Water between the interface with the ar a the
surface and the interface with the sediment layer at
the bottom. The idea derives from avertica series
of measurements (oxygen, temperature,
phosphorus) used to characterize water.

Any dteration of the physicd, thermd, chemicd,
biological, or radioactive properties of any waters of
the state, or the discharge of any pollutant into the
waters of the gate, which will or islikely to create a
nuisance or to render such waters harmful,
detrimenta, or injurious to public hedlth, safety, or
welfare; to fish and wildlife; or to domestic,
commercid, industrid, recrestiond, aesthetic, or
other beneficia uses.
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Water Quality

Water Quality Criteria

Water Quality Limited

Water Quality Limited
Segment (WQLS)

Water Quality
Management Plan

Water Quality Modeling

Water Quality Standards

Water Table

Water shed

A term used to describe the biologicd, chemical,
and physical characteristics of water with respect to
its suitability for abeneficid use.

Levels of water quality expected to render abody of
water suitable for its designated uses. Criteriaare
based on specific levels of pollutants that would
make the water harmful if used for drinking,
swimming, farming, or industriad processes.

A labd that describes water bodies for which one or
more water quaity criterion is not met or beneficia
uses are not fully supported. Water qudity limited
segments may or may not be on a 303(d) list.

Any segment placed on a state’s 303(d) list for
failure to meet gpplicable water quality standards,
and/or is not expected to meet applicable water
qudity standards in the period prior to the next lis.

These segments are aso referred to as “303(d)
listed.”

A state or area-wide wadte trestment management
plan devel oped and updated in accordance with the
provisions of the Clean Water Act.

The prediction of the response of some
characterigtics of lake or stream water based on
mathematica relations of input variables such as
climate, stream flow, and inflow water qudity.

State-adopted and EPA-approved ambient standards
for water bodies. The standards prescribe the use of
the water body and establish the water qudity
criteriathat must be met to protect designated uses.

The upper surface of ground water; below this
point, the soil is saturated with water.

1) All theland which contributes runoff to a
common point in a drainage network, or to alake
outlet. Watersheds are infinitely nested, and any
large watershed is composed of smaller
“subwatersheds.” 2) The whole geographic region
which contributes water to a point of interest ina

water body.
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Water Body Identification A number that uniquely identifies awater body in
Number (WBID) Idaho tiesin to the Idaho Water Qudity Standards
and GISinformation.

Wetland An areathat is at least some of the time saturated by
surface or ground water o as to support with
vegetation adapted to saturated soil conditions.
Examplesinclude swamps, bogs, fens, and marshes.

Young of the Year Y oung fish born the year captured, evidence of
spawning activity.
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Appendix A. Metric — English Unit Conversion

Chart
English Units Metric Units To Convert Example
: . . . 1 mi=1.61km 3 mi = 4.83 km
Distance Miles (mi) Kilometers (km) ) .
1 km = 0.62 mi 3 km = 1.86 mi
1in=2.54cm 3in=7.62cm
Length Inches (i) Centimeters (cm) 1cm=0.39in 3cm=1.18in
Feet (ft) Meters (m) 1ft=0.30m 3ft=0.91m
1m=3.28ft 3m=9.84ft
1lac=0.40 ha 3ac=1.20ha
Acres (aC) Hectares (ha) 1ha=247 ac 3ha=7.41ac
2 2 _ 2 2 _ 2
Area Square Feet (ftz) Square Meters (m ) ]iL ftz ?—g)iemﬁz : ftz 22229mﬁ2
. . Square Kilometers m- = 10. m = oz
Square Miles (mi®
q (mr) (km?) 1 mi’ = 2.59 km® 3 mi® = 7.77 km’
1 km? = 0.39 mi® 3 km®=1.16 mi’
1g=3781 3g=11351
Volume Gallons (g) Liters (1) 11=026g 31=0.79g
Cubic Feet (ft%) Cubic Meters (m®) 11*=0.03m® 3ft* = 0.09 m®
1m®=35321° 3m®=105.94 ft*
, , 3 ft3/s%c =0.09
Flow Rate Cubic Feet per Cubic Meters per 1ft"/sec = 0.03 m*/sec m”/sec
Second (ft*/sec) Second (m*/sec) 1 m¥sec = ft*/sec 3 m®/sec = 105.94
ft’/sec
Concentration Pa”s(gzrm'\)/“"'on M'"'gra(mzlﬁ’)er Liter 1 ppm = 1 mg/P? 3 ppm = 3 mg/|
. 1lb=0.45k 3lb=1.36k
Weight Pounds (Ibs) Kilograms (kg) g g
1 kg =2.20 Ibs 3 kg =6.61 kg
. . °C=0.55 (F-32) 3°F=-15.95°C
Temperature Fahrenheit (°F) Celsius (°C)
°F = (C x 1.8) + 32 3°C=374°F

1 t%/sec = 0.65 million gallons per day; 1 million gallons per day is equal to 1.55 ft*/sec.

2
The ratio of 1 ppm =1 mg/l is approximate and is only accurate for water.
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Appendix B. Water Body Identification Numbers

Table1. Water Body |dentification Numbers and their boundaries

Water Body WBID Boundaries
No.
Mud Lake 1
Medicine Lodge 2 Indian Creek to Sinks
Creek
Indian Creek 3 Forks to Medicine Lodge Creek
Indian Creek, E. Fk. 4 Headwaters to Forks
Indian Creek, W. Fk. 5 Headwaters to Forks
Medicine Lodge 6 Confluence of Edie Creek and Medicine Lodge Creek
Creek to confluence with Indian Creek
Middle Creek 7 Confluence of Dry Creek and Middle Creek to
Medicine Lodge Creek
Water Body WBID Boundaries
No.
Middle Creek 8 Headwaters to Dry Creek confluence
Dry Creek 9 Headwaters to Middle Creek
Edie Creek 10 Headwaters to Medicine Lodge Creek
Medicine Lodge 11 Confluence of Warm Creek and Webber Creek to
Creek Confluence with Edie Creek
Irving Creek 12 Headwaters to Medicine Lodge Creek
Warm Creek 13 Headwaters to Confluence with Warm Creek
Divide Creek 14 Headwaters to Warm Creek
Horse Creek 15 Headwaters to Warm Creek
Fritz Creek 16 Headwaters to Medicine Lodge Creek
Webber Creek 17 Headwaters to Medicine Lodge Creek
Deep Creek 18 Headwaters to sinks
Blue Creek 19 Heaowaters to snks
Warm Springs Creek 20 Headwaters to sinks
Crooked Creek 21 Headwaters to sinks
Chandler Canyon 22 Headwaters to sinks
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Appendix C. Depth Fines Data

Cumulative depth fines percentage composition for streams sampled within the

Medicine Lodge Subbasin.

Figure 1. Crooked Creek Depth Fines for 2000, Lower Section
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Figure 2. Deep Creek Depth Fines for 2000, Mid-section at Road Crossing
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Figure 3. Edie Creek Depth Fines for 2000, Just Past BLM Boundary
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Figure 4. Fritz Creek Depth Finesfor 2000, Just Below Forks
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Figure 5. Irving Creek Depth Fines for 2000, Below Forks
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Figure 6. Medicine Lodge Creek Depth Fines for 2000, at Smdll, Idaho

Medicine Lodge Creek at Small, ID Depth Fines
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Figure 7. Medicine Lodge Creek Depth Fines for 2000, Mid-section
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Figure 8. Middle Creek Depth Fines for 2000, Lower Section

Cumulative Percent

Middle Creek Depth Fines
Cumulative Percent Sediment Composition

®

——128% < 6.35 mm| Lo—

0.01 0.1 1 10 100

Grain Size (mm)

124




Figure 9. Warm Springs Creek Depth Fines for 2000, Road Crossing at Maud
Mountain
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Figure 10. Webber Creek Depth Fines for 2000, Just Past USFS Boundary
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Figure 11. Edie Creek Depth Finesfor 2001, 1.1 mi. up Edie Creek Road
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Figure 12

. Edie Creek Depth Fines for 2001, Just Past BLM Boundary
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Figure 13. Irving Creek Depth Fines for 2001, Mouth
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Figure 14. Irving Creek Depth Finesfor 2001, East Fork on BLM

Irving Creek Depth Fines 2001
Cumulative Percent Sediment Composition

100
90 7

20 28% < 6.35 mm ﬁ/

Cumulative Percent
(@]
(@]

10 —"ﬂ

0.01 0.1 1 10 100

Grain Size (mm)

127



Figure 15. Irving Creek Depth Fines for 2001, Just Past BLM Boundary
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Figure 16. Irving Creek Depth Fines for 2001, High on USFS Land
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Figure 17. Middle Creek Depth Fines for 2001, High on USFS Land
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Figure 18. Warm Creek Depth Finesfor 2001, Just Above Horse Creek
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Figure 19. Webber Creek Depth Finesfor 2001, At Bridge
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Figure 20. Webber Creek Depth Fines for 2001, At Campground
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Figure 21. Webber Creek Depth Fines for 2001, Mouth
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Appendix D. Streambank Erosion Inventory
Methods and Results

Introduction

This appendix documents the andlytical techniques and data used to develop the
gross sediment budget and instream sediment measures used in calculating the
sediment load dlocationsin this TMDL. The methods, data, and results for
streambank erosion inventories and subsurface fine sediment data collection
techniques are provided. These data are intended to:

1. characterize the natural and existing condition of the stream channels and
riparian zones,

2. edimatethe desred leve of eroson and sedimentation; and

3. provide basdline data to track the effectiveness of TMDL implementation.

The streambank erosion inventories and sediment data collection techniques can
be repeated and ultimately provide an adaptive management or feedback
mechanism.

Streambank Erosion Inventory

The streambank erosion inventory used to estimate background and existing
streambank eroson followed methods outlined in the proceedings from the

Natural Resource Conservation Service (NRCS) Channe Evauation Workshop
(1983). Using the direct volume method, Edie Creek, Irving Creek, and Medicine
Lodge Creek, listed in 1998 §303(d), were surveyed to determine the extent of
chronic bank erosion and estimate the needed reductions.

The NRCS stream bank erosion inventory is afield method that estimates
streambank/channd stability, length of active eroding banks, and bank geometry.
The streambank/channd stability inventories were used to estimate the long-term
latera recesson rate. Therecesson rate is determined from field evaluation of
streambank characteristics that are assgned a categorica rating ranging from zero
to three. Therating factors and rating scores are:

Bank Stability:
Do not appear to be eroding - 0
Eroson evident - 1
Erosion and cracking present - 2
Sumps and dumps doughing off — 3

Bank Condition:
Some bare bank, few rills, no vegetative overhang - O
Predominantly bare, somerills, moderate vegetative overhang - 1
Bare, rills, severe vegetative overhang, exposed roots - 2
Bare, rillsand gullies, severe vegetative overhang, faling trees— 3
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Vegetation / Cover On Banks:

Bank / Channél Shape:
V - shaped channel, doped banks - 0
Steep V - shaped channd, near vertical banks - 1
Vertica banks, U - shgped channd - 2
U - shaped channd, undercut banks, meandering channd - 3

Channd Bottom:

Deposition:
No evidence of recent deposition - 1
Evidence of recent deposits, st bars- 0

Cumulative Rating

Slight (0-4)

Predominantly perennids or rock-covered - 0
Annuas/ perennids mixed or about 40% bare - 1
Annuas or about 70% bare - 2

Predominantly bare— 3

Channd in bedrock / noneroding - O
Soil bottom, gravels or cobbles, minor erosion - 1
Silt bottom, evidence of active downcuiting — 2

Moderate (5-8) Severe (9+)

From the Cumulative Reting, the latera recesson rate is assgned.

0.01 - 0.05 feet per year
0.06 - 0.15 feet per year
0.16 - 0.3 feet per year

0.5+

feet per year

Sight

M oder ate
Severe
Very Severe

Streambank stability can aso be characterized through the following definitions.
The corresponding streambank erosion condition ratings from Bank Stability or
Bank Condition factors are included in itdics.

Streambanks are consdered stable if they do not show indications of any of the
following fegtures

?? Breakdown - obvious blocks of bank broken away and lying adjacent to
the bank breakage. Bank Sability Rating 3

?? Slumping or false bank - bank has obvioudy dipped down, cracks may
or may not be obvious, but the dump feature is obvious. Bank Stability
Rating 2

?? Fracture - acrack isvishbly obvious on the bank indicating that blocks of
the bank are about to dump or move into the stream. Bank Stability Rating

2
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?? Vertical and eroding - the bank is mostly uncovered and the bank angle
is steeper than 80 degrees from the horizonta. Bank Stability Rating 1

Streambanks are considered covered if they show any of the following features:

?? Perennid vegetation ground cover is greater than 50 percent.
Vegetation/Cover Rating O

?? Roots of vegetation cover more than 50 percent of the bank (deeply rooted
plants such as willows and sedges provide such root cover).
Vegetation/Cover Rating 1

?? At least 50 percent of the bank surfaces are protected by rocks of cobble
Sze or larger. Vegetation/Cover Rating O

?? At least 50 percent of the bank surfaces are protected by logs of 4-inch
diameter or larger. Vegetation/Cover Rating 1

Streambank stability is estimated usng a smplified modification of Plats and

others (1983) as stated in Monitoring Protocols to Evaluate Water Quality Effects
of Grazing Management on Western Rangeland Streams (Bauer and Burton

1993). The modification alows for measuring sreambank gtability in amore
objective fashion. The lengths of banks on both sides of the stream throughout

the entire linear distance of the representative reach are measured and

proportioned into four stability classes as follows:

?? Mostly covered and stable (non-erosional) - streambanks are over 50
percent covered as defined above. Streambanks are stable as defined
above. Banks associated with gravel bars having perennia vegetation
above the scourline are in this category. Cumulative Rating O - 4 (dlight
erosion) with a corresponding lateral recession rate of 0.01 - 0.05 feet per
year.

?? Mostly covered and unstable (vulnerable) - streambanks are over 50
percent covered as defined above. Streambanks are unstable as defined
above. Such banks aretypicd of ?fase banks’ observed in meadows
where breakdown, dumping, and/or fracture show ingtability yet
vegetative cover is abundant. Cumulative Rating 5 - 8 (moder ate erosion)
with a corresponding lateral recession rate of 0.06 - 0.2 feet per year.

?? Mostly uncover ed and stable (vulnerable) - streambanks are less than 50
percent covered as defined above. Streambanks are stable as defined
above. Uncovered, stable banks are typical of streambanks trampled by
concentrations of cattle. Such trampling flattens the bank so that dumping
and breakdown do not occur even though vegetative cover is sgnificantly
reduced or eliminated. Cumulative Rating 5 - 8 (moder ate erosion) with a
corresponding lateral recession rate of 0.06 - 0.2 feet per year.

?? Mostly uncovered and unstable (erosional) - streambanks are less than
50% Covered as defined above. They are also Unstable as defined above,
These are bare eroding streambanks and include ALL banks mostly
uncovered, which are at a steep angle to the water surface. Cumulative
Rating 9+ (severe erosion) with a corresponding lateral recession rate of
over 0.5 feet per year.

135



Streambanks were inventoried to quantify bank erosion rate and annual average
eroson. These datawere used to develop a quantitative sediment budget to
develop the load dlocetion.

Site Selection

The firgt step in the bank erosion inventory isto identify key problem aress.
Streambank erosion tends to increase as a function of watershed area (NRCS
1983). Asareault, the lower stream segments of larger watersheds tend to be
problem areass. These stream segments tend to be dluvia streams commonly
classfied as response reaches, Rosgen (1996) B and C channd types.

Because it is often unrealidtic to survey every stream segment, representative
reaches were used and bank erosion rates are extragpolated over alarger stream
segment. The length of the reach to be sampled is afunction of stream type
variability where streams segments with highly variable channd types need a
large sample, whereas segments with uniform gradient and congstent geometry
need less. The IDEQ typically inventories between 10 and 30 percent of
sreambank. Often, the location of some stream inventory reachesis more
dependent on land ownership than watershed characteristics. For example,
private landowners are sometimes unwilling to alow access to stream segments

within their property.

Stream reaches are subdivided into Stes with smilar channel and bank
characteristics. Breaks between sites are made where channd type and/or
dominate bank characterigtics change substantialy. In astream with uniform
channd geometry, there may be only one site per stream reach, whereasin an area
with variable conditions there may be severd stes. The subdivison of stream
reachesis at the discretion of the field crew leader.

Field Methods

Streambank erosion or channd stability inventory field methods were originaly
developed by the US Forest Service (Pfankuch 1975). Later inventory methods of
channd gtability are outlined in Lohrey (1989) and NRCS (1983). As stated
above, the NRCS (1983) document outlines field methods used in this inventory.
However, dight modifications to the field methods are documented.

Feld crewstypicaly consst of two to four people who are trained as agroup to
ensure quaity control or condgstent data collection. Field crews survey sdlected
stream reaches measuring bank length, dope height, bankfull width and depth,
and bank content. In most cases, agloba positioning system (GPS) is used to
locate the upper and lower boundaries of inventoried stream reaches.
Additiondly, while surveying field crews photograph essentid problem aress.

136



Bank Erosion Calculations

The direct volume method is used to caculate average annud eroson rates for a
given stream segment based on bank recession rate determined in the survey
(NRCS 1983). The erosion rate (tons/milelyear) is used to estimate the total bank
erosion of the sdlected stream corridor. The direct volume method is summarized
in the following equations:

E= [AE* R R* 7B ]/Z(X)O (| bS/tOﬂ)
where:
E = bank erosion over sampled stream reach
(tonglyr/sample reach)
Ak = eroding area (ft?)
R_r = laterd recession rate (ft/yr)
? ? ? ? ? ?g = bulk density of bank materid (Ibsfft®)

The bank erosion rate (Eg) is caculated by dividing the sampled bank erosion (E)
by the total stream length sampled:

Er=FE/les
where:
Er = bank erosion rate (tong/milelyear)
E = bank erosion over sampled stream reach
(tonglyr/sample reach)
Leg = bank to bank stream length over
sampled reach

Tota bank erosion is expressed as an annud average. However, the frequency
and magnitude of bank erosion events are greetly afunction of soil moisture and
stream discharge (Leopold and others 1964). Because channel erosion events
typicaly result from above average flow events, the annud average bank eroson
vaueis consdered along term average. For example, a50-year flood event
might cause five feet of bank erosion in one year and over atenyear period this
event accounts for the mgority of bank eroson. These events have less of an
influence where bank trampling isthe mgor cause of channd indability.

The eroding area (Ag) isthe product of linear horizonta bank distance and
average bank dope height. Bank length and dope heights are measured while
walking dong the stream channdl. Pacing is used to measure horizonta distance,
and bank dope heights are continually measured and averaged over a given reach
or dte. The horizonta length isthe length of the right or left bank, not both.
Typicdly, one bank aong the stream channd is actively eroding, asin the bank
on the outside of a meander. However, both banks of channels with severe
headcuts or gullieswill be eroding and are to be measured separately and
eventudly summed.

Determining the lateral recession rate (R.r) isone of the most critica factorsin
this methodology (NRCS 1983). To facilitate consistent data collection, the
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NRCS devel oped rating factors used to estimate laterd recession rate. Similar to
methods devel oped by Pfankuch (1975), the NRCS method measures bank and
channd gahility, and then uses the ratings as surrogates for bank erosion rates.
The IDEQ developed recession rates using the NRCS methods.

The bulk density (?g) of bank materid is measured ocularly in the field. Soil bulk
dengity isthe weight of materid divided by its volume, including the volume of

its pore spaces. A table of typica soil bulk densities can be used, (NRCS 1983)
or soil samples can be collected and soil bulk density measured in the [aboratory.
Copies of the streambank erosion inventory worksheets for Edie Creek, Irving
Creek, and Medicine Lodge Creek are provided on the following pages.
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Medicine Lodge Subbasin Assessment and TMDL July 2002
Edie Creek Streambank Erosion
Condition Inventory (November
2000)
Reach |Length|Stream [Bank |Soils Bulk Bank |Bank Vegetation [Bank & Channel |Deposition |Erosion |Lateral Recession Erosion Rate (Tons)
(ft) Length |Height Density |Stability|Condition [or Cover [Channel |Bottom Severity |Rate (ft/yr)
(ft) (ft) Shape
E1l 2468| 4936 1|silty clay 87.4 1 0.5 0.5 0.5 1 0.5 Slight 0.050 10.8
loam
E2 8230/ 16460 2|silty clay 87.4 1 0.5 0.5 15 1 0.5 Slight 0.058 83.8
loam
E3 3227| 6454 1|silty clay 87.4 3 15 0.5 2 1 0 Moderate 0.201 56.7
loam
2.6|Miles  |Percent of stream with a Slight Erosion 18% 151.3
Problem
Percent of stream with a Moderate 82%
Erosion Problem
Percent of stream with a Severe Erosion 0%
Problem
Total Percent of Stream 100%

assessed
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Medicine Lodge Subbasin Assessment and TMDL July 2002
Irving Creek Streambank Erosion Condition
Inventory (November 2000)Remainder
Reach |Length|Stream |Bank [Soils Bulk Bank Bank Vegetati |Bank |[Channel{Depositio|Erosion [Total |Slight |Moderate |Severe |Lateral Erosion
(ft) Length (ft)|Height Density|Stability |Condition |on or & Bottom |n Severity Erosion |Erosion  |Erosion |Recession |Rate
(ft) Cover |Chan Length |Length  |Length |Rate (ft/yr) [(Tons)
nel
Shap
e
11 12187 24374 2|silty clay loam 87.4 1 15 1 2 15 0.5 Moderate 7.5 0 12187 of 0.171 364.8
12 2131 4262 4]silty clay loam 87.4] 05 0.5 0 2 15 0 Slight 45( 2131 0 0| 0.055 41.0
13 3411 6822 7|silty clay loam 87.4 1 1 1 2 1 0 Moderate 6.0 0 3411 o[ 0.096 201.0
El 4475 8950 3|silty clay loam 87.4 1 0 0 2 1 0 Slight 4.0 4475 0 0 0.050 58.7
4.2|Miles Percent of stream with a Slight Erosion Problem 30% 6606| 15598 0 665.4
Percent of stream with a Moderate Erosion Problem 70%0
Percent of stream with a Severe Erosion Problem 0%
Total Percent of Stream 100%
assessed
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Medicine Lodge Subbasin Assessment and TMDL July 2002
Medicine Lodge Creek Streambank Erosion Condition
Inventory (June-August of 2000)-Eroding Banks
Reach Length|Bank |Soils Bulk Bank |Bank Vegetation |Bank & |Channel |Deposition [Erosion Total [Slight Moderate |[Severe [Lateral Erosion
(ft) Height Density |Stability|Condition |or Cover |Channel |Bottom Severity Erosion |Erosion Erosion |Recession |Rate
(f) Shape Length  |Length Length |Rate (ft/yr) [(Tons)
M1&M2 730 | 4.5 |Sandy 93.7 2 15 1 2 1 0.5 Moderate | 8.0 0 730 0 0.20 30.9
Loam
M3 654 5 |Sandy 93.7 2 1 1 2 1 0 Moderate | 7.0 0 654 0 0.14 22.0
Loam
M4-A 256 | 4.5 |[Silt 87.4 3 1 1 3 1 0 Severe 9.0 0 0 256 0.30 15.1
Loam
M4-B&M5-A | 245 4 [Silt 87.4 1 0 0 2 1 0 Slight 4.0 245 0 0 0.05 2.1
Loam
M6-A 150 4 [Silt 87.4 1 0 0 2 1 1 Slight 5.0 0 150 0 0.06 15
Loam
M6-B 660 5 |Silt 87.4 3 2 2 3 1 0 Severe 11.0 0 0 660 0.37 52.9
Loam
M7 491 | 25 |[Silt 87.4 2 2 1 2 1 0 Moderate | 8.0 0 491 0 0.20 10.8
Loam
M8-A 1,992 | 4 |[Silt 87.4 3 2 2 3 1 1 Severe 12.0 0 0 1992 0.40 139.3
Loam
M8-C 675 | 3.5 |[Silt 87.4 3 2 2 2 1 0 Severe 10.0 0 0 675 0.33 34.4
Loam
M9 100 5 |Silt 87.4 2 1 3 1 1 0 Moderate | 8.0 0 100 0 0.20 44
Loam
M10-A 620 4 [Silt 87.4 3 2 1 25 1 0.5 Severe 10.0 0 0 620 0.33 36.1
Loam
M10-B 2,438 4 |[Silt 87.4 2 2 3 2 2 0 Severe 11.0 0 0 2438 0.37 156.3
Loam
M11 936 3 |Silt 87.4 3 2 2 2 1 0 Severe 10.0 0 0 936 0.33 40.9
Loam
M12-A 480 | 45 |[Silt 87.4 3 2 2 2 1 0 Severe 10.0 0 0 480 0.33 315
Loam
M12-B 1,593 | 4.5 |Silt 87.4 2 3 3 2 2 0 Severe 12.0 0 0 1593 0.40 125.3
Loam
M13 1,258 | 4.5 |[Silt 87.4 3 1 1 2 1 1 Severe 9.0 0 0 1258 0.30 74.2
Loam
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Medicine Lodge Subbasin Assessment and TMDL

July 2002

Medicine Lodge Creek Streambank Erosion Condition
Inventory (June-August of 2000)-Eroding Banks

Reach Length|Bank |Soils Bulk Bank |Bank Vegetation [Bank & [Channel |Deposition |[Erosion Total |Slight Moderate [Severe [Lateral Erosion
(ft) Height Density | Stability|Condition |or Cover |[Channel |Bottom Severity Erosion  |Erosion Erosion [Recession |Rate
(f) Shape Length  |Length Length |Rate (ftiyr) [(Tons)
M14 290 45 |Silt 87.4 3 1 1 2 1 0 Moderate | 8.0 0 290 0 0.20 115
Loam
2.6|Percent of stream with a Slight Erosion Problem 2% 245 2415 10908 789.2
Percent of stream with a Moderate Erosion 18%
Problem
Percent of stream with a Severe Erosion Problem 80%0
Total Percent of Stream 100%

assessed
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Medicine Lodge Subbasin Assessment and TMDL July 2002

Medicine Lodge Creek Streambank Erosion

Condition Inventory (June-August of 2000)-Rest of

Banks

Reach Length|Stream |Bank [Soils |Bulk Bank |Bank Vegetation [Bank & [Channel|DepositiErosion |Total |Slight Moderate [Severe [Lateral Erosion

(ft) Length |Height Density |Stability|Condition |[or Cover |ChanngBottom (on Severity Erosion |Erosion Erosion [Recession |Rate
(f) (ft) | Shape Length |Length Length |Rate (ft/yr) [(Tons)

M1&M2 8,939 (17878 [ 1.5 |Sandy| 93.7 0.5 0.5 0 2 1 0.5 |[Slight 45 8939 0 0 0.055 69
Loam

M3 8,975 | 17950 2 Sandy | 93.7 0 0 0 2 1 0 Slight 3.0 8975 0 0 0.040 67
Loam

M4-A 2,173 | 4346 | 25 |Silty 87.4 3 1 1 3 1 0 |[Severe 9.0 0 0 2173 0.300 142
Loam

M4-B&M5- | 5,622 | 11244 | 2.5 |Silty 87.4 1 0 0 2 1 0 Slight 4.0 5622 0 0 0.050 61

A Loam

M5-B 3,445 6890 | 1.5 |Sandy| 93.7 0 1 0 0 0 0 |Slight 1.0 3445 0 0 0.020 10
Loam

M6-A 6,846 | 13692 | 2.5 |Silty 87.4 1 0 0 2 1 1 Slight 5.0 0 6846 0 0.058 87
Loam

M6-B 8,514 [ 17028 | 2.5 |Silty 87.4 0 0 0 3 1 0 |Slight 4.0 8514 0 0 0.050 93
Loam

M7 7,509 [ 15018 1 Silty 87.4 0 0 1 1 1 0 Slight 3.0 7509 0 0 0.040 26
Loam

M8-A 5,004 [ 10008 | 2.5 |Silty 87.4 2 0.5 0 2 1 1 |Moderate| 6.5 0 5004 0 0.119 130
Loam

M8-C 7,906 | 15812 2 Silty 87.4 1 0 0 2 1 0 Slight 4.0 7906 0 0 0.050 69
Loam

M9 8,810 [ 17620 | 2.5 |Silty 87.4 0 0 0 1 0 1 |Slight 2.0 8810 0 0 0.030 58
Loam

M10-A 4,706 | 9412 25 |[Silty 87.4 0.5 0 0 1 1 0.5 |Slight 3.0 4706 0 0 0.040 41
Loam

M10-B 7,000 | 14000 | 2.5 |Silty 87.4 1 0.5 0 1 1 0 Slight 35 7000 0 0 0.045 69
Loam

M11 11,340| 22680 | 1.5 |(Silty 87.4 1 0 0 1 1 0 Slight 3.0 11340 0 0 0.040 59
Loam

M12-A 7,836 | 15672 | 2.5 |Silty 87.4 1 0 0 1 1 1 Slight 4.0 7836 0 0 0.050 86
Loam

143




Medicine Lodge Subbasin Assessment and TMDL July 2002
Medicine Lodge Creek Streambank Erosion
Condition Inventory (June-August of 2000)-Rest of
Banks
Reach Length|Stream |Bank [Soils |Bulk Bank |Bank Vegetation [Bank & [Channel|DepositiErosion |Total |Slight Moderate |[Severe [Lateral Erosion
(ft) Length |Height Density |Stability|Condition |or Cover [Channe/Bottom |on Severity Erosion |Erosion Erosion [Recession [Rate
(f) (f) | Shape Length |Length Length |Rate (ft/yr) |(Tons)
M12-B 6,807 | 13614 | 2.5 |Silty 874 2 0.5 0 2 2 0 Moderate| 6.5 0 6807 0 0.119 177
Loam
M13 5,760 | 11520 2 Silty 87.4 1 0 1 1 1 0 Slight 4.0 5760 0 0 0.050 50
Loam
M14 3,216 | 6432 2 Silty 874 1 0 0 1 0 0 Slight 2.0 3216 0 0 0.030 17
Loam
M15 3,599 | 7198 1 |[Silty 87.4 1 0 0 3 1 0 Slight 5.0 0 3599 0 0.058 18
Loam
M16 5,536 | 11072 1 Silty 874 1 0 0 2 0 0 Slight 3.0 5536 0 0 0.040 19
Loam
M17 8,004 | 16008 1 Silty 87.4 1 1 0 2 0 1 Slight 5.0 0 8004 0 0.058 41
Loam
M18 1,122 | 2244 1 Silty 874 1 1 0.5 2 1 1 Moderate| 6.5 0 1122 0 0.119 12
Loam
26.3|Miles |Percent of stream with a Slight Erosion Problem 76% 105114 31382 2173 1,402.4
Percent of stream with a Moderate Erosion 23%
Problem
Percent of stream with a Severe Erosion Problem 2%
Total Percent of Stream 100%
assessed
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Medicine Lodge Subbasin Assessment and TMDL July 2002

Appendix E. Temperature Collection Sites

Hobo Placement for the M edicine L odge Drainage
Hobo' s programmed to begin collecting data on 6-15-2000 at 10:30 am
Recorded temperature every 2.5 hours

Collected on October 17, 2000

Crooked Creek (2)

#81405, up near the U.S.F.S. boundary

11 N 32 E sec 28, SW of the SW

Lat = 44 degrees 14 minutes 45.17 seconds

Long = 112 degrees 42 minutes 55.0 seconds

Elevation (meters) = 1921.2

Decription of placement: At the side road fence just above the second cattlegaurd by Nicholia

Canyon.

#81403, lower by the “ranch”

10N 32 Esec 3, SE

Description of placement: at the fence, at the first gate
DIDN'T WORK

Deep Creek (1)

#81378

11 N 33 E sec 27, NE of the NW

Lat = 44 degrees 15 minutes 32.9 seconds

Long = 112 degrees 34 minutes 7.3 seconds

Elevation (meters) = 1829.7

Description of placement: 100 meters above pond, 10 meters above big rocks in pool

Divide Creek (1)

#81392, higher up on U.SFF.S. land whereit won't go dry

13N 32 E Sec 7, SW of the SW

Lat = 44 degrees 27 minutes 46.0 seconds

Long = 112 degrees 45 minutes 7.5 seconds

Elevation (meters) = 2179.3

Description of placement: 10 m above fence at road crossing, hooked to arock
REACH WENT DRY DURING SAMPLING PERIOD

Edie Creek (2)

#31387, one at confluence

12 N 33 E sec 17, SW of the NE

Lat = 44 degrees 22 minutes 7.8 seconds

Long = 112 degrees 36 minutes 7.8 seconds

Elevation (meters) = 1889.2

Description of placement: On east side of road, hooked onto arock at the culvert. Therock is
right in front of the culvert with the hobo dangling ingde of the culvert.
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#74511, at the BLM boundary

12 N 33 E sec 3, SW of the NW

Lat = 44 degrees 23 minutes 52.4 seconds

Long = 112 degrees 34 minutes 25.5 seconds

Elevation (meters) = 2038.2

Description of placement: Up above road crossing where the road forks (one fork goes through
creek). Hobo is hooked to an old wooden diversion gate above the 1% cottonwood up river from
the road crossing on the west side of theriver.

Fritz Creek (2)

#81383, at forks

13 N 32 E sec 32, NE of the NE

Lat = 44 degrees 24 minutes 54.2 seconds

Long = 112 degrees 43 minutes 2.6 seconds

Elevation (meters) = 2107.4

Description of placement: Where the braiding begins, on the left braid 30 meters above the forks
(South Fork dry)

#74453, a the confluence

13 N 32 E sec 26, SE of the NW

Lat = 44 degrees 25 minutes 36.9 seconds

Long = 112 degrees 39 minutes 56.6 seconds

Elevation (meters) = 1992.2

Description of placement: 200 meters above mouth at fence

Horse Creek (1)

#74521, at the confluence

13 N 32 E sec 26, NE of the NW

Lat = 44 degrees 25 minutes 43.9 seconds

Long = 112 degrees 40 minutes 13.4 seconds

Elevation (meters) = 1995.8

Description of placement: 40 meters below the Divide Creek road crossng

Indian Creek (2)

#81402, high on west fork

13 N 34 E sec 34, SE of the SE

Lat = 44 degrees 24 minutes 20.8 seconds

Long = 112 degrees 26 minutes 24.9 seconds

Elevation (meters) = 2133.6

Decription of placement: Drive dong the west fork until you hit the U.S.F.S. boundary. There
isabrown sgn with an up arrow and a number 205 that marks the F.S. boundary. Just past the
cattle guard thereis an old wood fence. Follow the fence down to the river. The hobo is hooked
to the fence post on the east side of the river and hidden under debris and rocks.
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#81388, below forks
We could not get to this area due to private property

Irving Creek (3)

#81399, at the confluence

13 N 32 E sec 36, NW of the SE

Lat = 44 degrees 24 minutes 31.33 seconds

Long = 112 degrees 38 minutes 37.6 seconds

Elevation (meters) = 1965.7

Description of placement: Hobo is hooked onto arock at the confluence upriver from the culvert
about 4 feet, right in the middle of the creek.

#81398, East Fork

13 N 33 E sec 21, NE of the NW

Lat = 44 degrees 26 minutes 41.0 seconds

Long = 112 degrees 35 minutes 7.3 seconds

Elevation (meters) = 2158.6

Description of placement: Drive up road past the cattlegaurd with the BLM sign oniit, and follow
that fence down to river. Hobo is attached to a cottonwood right upriver from the fence on the
roadside of the creek.

#381382, above the forks

13 N 33 E sec 17, SW of the SW

Lat = 44 degrees 26 minutes 48.2 seconds

Long = 112 degrees 36 minutes 43.3 seconds

Elevation (meters) = 2094.9

Description of placement: Go through the Angielen Ranch and over cattlegaurd. Turnright &
the BLM boundary. 20 feet above the fence marking the BLM boundary the hobo is hooked
onto aroot mass on the South side of the river and is tucked under the root mass.

Medicine L odge Creek (3)

#81391, at Small

10 N 35 E sec 5 SW of the SW

Lat = 44 degrees 13 minutes 2.62 seconds

Long = 112 degrees 22 minutes 30.9 seconds

Elevation (meters) = 1603.2

Description of placement: hobo placed on the south side of the bridge on the main road at Small.
Hobo is hooked to the fence post on the SW side of creek.

#81390, at Spring Hollow Creek

12 N 33 E sec 33, NE of the NE

Lat = 44 degrees 19 minutes 40.3 seconds

Long = 112 degrees 34 minutes 45.4 seconds

Elevation (meters) = 1829.1

Description of placement: 14 miles up MLC from Smdl, the hobo is placed at an abandoned log
house with outbuildings with a Teton Regiond Land Trust Conservation Easement sSgn on the
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fence. Thisabandoned houseis aso about 1 mile downriver from Spring Hollow Creek. If you
walk through the gate to theriver there is atree on the North side of the creek. The hobois
hooked to arock and laid in the river about 1/3 of the way across, pardld to the tree.

#381404, at the bridge above Middle Creek

11 N 34 E sec 22, NE of the NE

Lat = 44 degrees 18 minutes 56.34 seconds

Long = 112 degrees 28 minutes 25.6 seconds

Elevation (meters) = 1809.3

Description of placement: About 40 feet above the Middle Creek culvert there is alone tree on
the roadside of the creek. Thereisan opening in the grass and rock embankment down to the
river where the hobo has been hooked to arock on the side of theriver.

Middle Creek (2)

#81385

12 N 34 E sec 29, SE of the NE

Lat = 44 degrees 20 minutes 25.7 seconds

Long = 112 degrees 28 minutes 40.5 seconds

Elevation (meters) = 1858.4

Description of placement: From Indian creek we took the road over to Middle to the gate. Down
river from the gate there is an old wooden walking bridge. The hobo is placed under a
cottonwood, which is aout 100 feet downstream from the bridge at the first bend in the creek
from the bridge. The hobo is on the downstream sde of the tree.

#381397, at the confluence

11 N 34 E sec 15, SE of the SE

Lat = 44 degrees 18 minutes 56.57 seconds

Long = 112 degrees 28 minutes 24.6 seconds

Elevation (meters) = 1809.6

Description of placement: Below the culvert on the south side of the MLC road. The hobo is
atached to aroot on the east Side of the culvert.

Warm Creek (1)

#81393, up past the “ranch”

13 N 32 E sec 22, NE of the NW

Lat = 44 degrees 26 minutes 43.4 seconds

Long = 112 degrees 41 minutes 26.5 seconds

Elevation (meters) = 2041.2

Description of placement: Go to the campground above the ranch (campground has fire ring and
BLM wire box). Walk upriver and at the third bend in the river above the campground thereisa
very large boulder. The hobo is hooked onto arock at the center of the creek close to the boulder
and hidden under the long grassingde of creek.

Warm Springs Creek (1)
#81395, up near the springs
11 N 32 E sec 36, NE of the NW
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Lat = 44 degrees 14 minutes 38.4 seconds

Long = 112 degrees 38 minutes 50.3 seconds

Elevation (meters) = 1888.8

Description of placement: Upper end of the second campground above the U.SF.S.  boundary

Webber Creek (3)

#81396-0225, past U.SF.S. at trailhead (2 hobo’ s placed together for QA)
12 N 32 E sec 15, SW of the SW

Lat = 44 degrees 21 minutes 48.0 seconds

Long = 112 degrees 41 minutes 17.9 seconds

Elevation (meters) = 2108.3

Description of placement: 10 meters above trail sign, dead log on right bank.

#81381, at confluence

12 N 33 E sec 17, SE of the NW

Lat = 44 degrees 22 minutes 12.8 seconds

Long = 112 degrees 36 minutes 18.8 seconds

Elevation (meters) = 1892.5

Description of placement: 80 meters above the mouth, 10 meters below fence on right bank.
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Appendix F. Draft Implementation Plan

DRAFT
Medicine Lodge Creek Subbasin Total Maximum
Daily Load | mplementation Plan for Agriculture
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Introduction

Purpose

The purpose of this plan is to recommend BMPs that would improve or restore physical, chemical, and
biological functions for Medicine Lodge, Edie, Fritz, and Irving creeks. This plan will saisfy the
requirements described in Idaho Code 39-3601. This plan will build upon past conservation
accomplishments that have been made and will assst and/or compliment other subbasin efforts in
restoring beneficial uses.

Goals and Objectives

The goal of the agricultural component of the Medicine Lodge Subbasin TMDL Implementation Plan is
to restore cold-water biota and salmonid spawning beneficial uses in streams on private agricultural lands.
The purpose of this document is to identify the BMPs that will be needed to meet the requirements of the
TMDL. The implementation plan identifies BMPs to treat approximately 38 miles of streams within the
subbasin. This includes more than 1,650 acres of riparian area that need to be treated.

The objectives of this plan include the following:

?? Improve riparian and stream channel habitat

?? Reduce stream channel erasion

?? Improve grazing management

?? Decrease sediment, nutrient and bacteria concentrations
?? Reduce livestock concentration on streams

?? Eliminate runoff from AFOs

?? Monitor project progress and apply adaptive management

Beneficial Use Status

Medicine Lodge Creek, Edie Creek, Irving Creek, and Fritz Creek are on the State of 1daho’s 1998 303(d)
list of water quality impaired water bodies. Medicine Lodge Creek (WQLS# 2206) is listed from Spring
Hollow to the town of Small, Idaho. Edie Creek (WQLS# 2210) is listed from its headwaters to Medicine
Lodge Creek. Irving Creek (WQLSH# 2211) is listed from its headwaters to Medicine Lodge Creek and
Fritz Creek (WQLS# 2212) is listed from Forks to Medicine Lodge Creek. Approximately 35 miles of
creeks are listed. Beneficia uses that exist on these creeks include cold-water biota, sdlmonid spawning,
primary contact recreation, secondary contact recreation, and agricultural water supply. Historic impacts
within the subbasin have impaired the beneficial uses of Medicine Lodge Creek and its tributaries. The
identified problems in the subbasin according to the IDEQ are shown in Table 1.
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Table 1. Beneficial Use Support Status of Water Quality Limited Segments (IDEQ 2002)

Stream WQLS# Pollutant Support Concerns
Status
. Flow Alteration & Not full Improper Grazing & Stream Bank

_Edie Creek 2210 Sediment support Erosion

. . Not full :
Fritz Creek 2212 Nutrients & Temperature support AFOs & Stream Bank Erosion

. Habitat Alteration, Not full Improper Grazing Management,

Iving Creek 2211 Nutrients & Sediment support Stream Bank Erosion
Medicine

Stream Bank Erosion, Unstable

Diversions, Lack of vegetation,
AFOs

Flow Alteration, Sediment Not full

2206 & Temperature support

The subbasin's TMDL is scheduled for 2004, however extensive inventories and monitoring have aready
been completed within the subbasin providing agencies a window of opportunity to develop an early
TMDL for the subbasin. A proactive approach is being taken by the CSWCD, CDWAG, IDEQ, ISCC,
IASCD, and NRCS to address water quaity problems for the subbasin.

Project Setting

The Medicine Lodge Creek Subbasin (USGS Hydrologic Unit Code 17040215) is located in northwestern
Clark County and is 15 miles west of Dubois, Idaho. The subbasin consists of six subwatersheds, Edie,
Fritz, Irving, Indian, Middle, and Medicine Lodge. The subbasin drains approximately 16,195 acres or 25
sguare miles. Approximately 72% of the land within the subwatersheds are privately owned. Rangeland is
the predominant land use within the subwatersheds at 78% of the acres. Elevations range from 9,000 feet
at Fritz Peak to 5,000 feet where Medicine Lodge Creeks disappears into the ground.

The subbasin, shown in Figure 1, is a semi-arid steppe with many miles of ephemeral and intermittent
drainages. Streams within the subbasin incorporate flow from natural steady thermal springs, to receiving
snowmelt directly from the Beaverhead Mountain Range. The subbasin's principa drainage is Medicine
Lodge Creek. The headwaters begin at the confluence of Warm and Fritz creeks and then flows
approximately 21 miles in a southeasterly direction dightly past the town of Small. The creek then
dissipates from diversions and naturally sinks into the channel bed directly above the aquifer northwest of
Cedar Butte (BLM 2001).

Accomplishments
Severa conservation practices have been implemented within the subbasin as shown in Table 2. Most of

the projects have focused on agricultural irrigation diversions, irrigation efficiency and prescribed grazing
protection. Recently, five additional landowners have applied for assistance to instal approximately 485
acres of riparian forest buffer with livestock exclusions through the C-CRP.
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Table 2. Completed BMP Projects & Practices in the Medicine Lodge Creek Subbasin.

Target Stream Tﬁg;te:d Site Type| Work Type Project Benefits Program
L Irrigation & Water Conservation, Riparian Protection,
Medlccz:lpeeellzodge 127 I;Jsglrigcrjn Grazing Wildlife Enhancement, Pasture & Hay Land LTA
Modification Management
Medicine Lodge 237 Upland Irr(lzgatlpn & Water Conservation, Wildlife Enhancement, RCRDP &
Creek Instream MOdri%(Z:l'crl]t?Ol‘l Pasture & Hay Land Management LTA
Medicine Lodge 2100 Uplands Grazing Wildlife Enhancement, Pasture & Hay Land LTP & LTA
Creek ' Modification Management
Medicine Lodge 2041 Uplands Grazing Wildlife Enhancement, Pasture & Hay Land LTA
Creek ' Modification Management
Weber Creek 1.832 Uplands Grazing Wildlife Enhancement, Pasture & Hay Land CRMP
' Modification Management
Weber Creek 10 Instream Streambank Bank Erosion Reduction & Irrigation Water CRMP
Stabilization Conservation
Irrigation & . S :
. S . . Water Conservation, Riparian Protection,
Middle Creek 39 Riparian Ml?)lc\i/i(feir(.:sel?ign Wildlife Enhancement & Fish Passage ACP-ANA
Grazing Riparian Protection, Wildlife Enhancement,
Weber Creek 318 Upland Modification Pasture & Hay Land Management CRMP
- Fencing &
Medlgpeeellzodge 500 Instream | Streambank | Riparian Protection, Bank Erosion Reduction RCRDP
Stabilization
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Figure 1. Medicine Lodge Creek Subbasin Area Map
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Problem Identification

Pollutants of Concern

The following pollutants were identified on the 1998 § 303(d) list as responsible for, or contributing to, impaired
water quality conditions in the Subbasin: nutrients, sediment, flow ateration, habitat alteration, and temperature
(IDEQ 2002). Sediment was identified as a pollutant affecting four segments, nutrients affected three segments,
temperature affected two segments, habitat alteration affected two segments, and flow alteration affected one
segment. All of the identified pollutants in this subbasin originate as nonpoint sources. There are no industrial or
municipal point sources of discharge. However seven animal feeding operations have been identified on Medicine
Lodge Creek and it tributaries.

There are no state water quality criteriathat pertain to flow alteration or habitat alteration, and it is DEQ’ s policy
that TMDLswill not be developed for these pollutants. Among the assumptions used to compile Idaho’s 1998 §
303(d) list, DEQ asserts that flow alteration and habitat alteration are 1) not defined by the Clean Water Act as
pollutants, and 2) unsuitable for TMDL development (DEQ 1998). The capacity of awaterbody to support aguatic
lifeisinitially determined by the presence of water and secondarily by the quality of that water. However, the
relationship between flow apportionment and water quality is clearly addressed in Idaho’ s water quality standards
(IDAPA 58.01.02.050.01) asfollows;

The adoption of water quadity standards and the enforcement of such standardsis not intended to
conflict with the apportionment of water to the state through any of the interstate
compacts or decrees, or to interfere with the rights of 1daho appropriators, either now
or in the future, in the utilization of the water appropriations which have been granted
them under the statutory procedure. ..

Identified Problems
Based on the findings from the ICBEMP, water temperature, sediment, nutrients and stream flow

aterations were the most common causes of water quality impairment (Quigley, Arbelbibe, et, a, 1997).
Additiona findings from BLM address current and historica conditions within the subbasin.

“Based on historical accounts and personal communications, many of the tributary
streams to Medicine Lodge Creek long ago had extensive beaver dam complexes and
ponds that provide abundant fishing opportunities. Today the hydrologic regime is
altered with these streams experiencing down cutting and gullying, with a lower water
table stressing and reducing remnant riparian wetland vegetation. Beaver removal,
dredging, and draining of wetlands, irrigation withdrawals, improper grazing, combined
with natural high flow events have all contributed to the present condition. This present
condition of the stream channel compared to the earlier preval ence of beaver -dominated
systems is still affecting the hydrologic regime and sediment delivery.” (BLM 2001)

Current land use practices, and structures in the subbasin are definitely contributing to the degradation of
beneficial uses. The inventories completed by the NRCS and SCC clarifies that removal of vegetation and
canopy cover, unstable diversions, and culverts, road encroachment, concentrated livestock feeding and
watering areas are underlying factors. IDEQ presumes that beneficial uses were or would be fully
supported between current and natural background loading rates. There is no data at this time that can
determine what load that may be. Therefore the strategy is to establish a no net trend in load capacities
through best management practices improving land use management and restoring beneficia uses. The
proposed implementation will focus on four streams in the subbasin, which are on the State of Idaho’s
1998 §303(d) list.
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Temperature
The temperature load that can be assmilated by any of the stream segments in the subbasin without
violating water quality standards or impairing beneficia usesis unknown.

Nutrients
The nutrient load that can be assimilated by any of the stream segments in the subbasin without violating
water quality standards or impairing beneficia uses is unknown.

Flow Alteration
There are no state water quality criteriathat pertain to flow ateration and it is DEQ’s policy that TMDLSs
will not be developed for these pollutants.

Habitat Alteration
There are no state water quality criteriathat pertain to habitat ateration, and it is DEQ’s policy that
TMDLswill not be developed for these pollutants.

Sediment

The sediment load that can be assmilated by any of the stream segments in the subbasin without violating
water quality standards or impairing beneficid uses is unknown. Sediment reductions for individua
reaches were assessed and estimated. The following table describes the sediment reductions and reveals
segments of concern within the subbasin.

Table 3. Stream Bank Erosion Estimates for Medicine Lodge, Edie, Fritz & Irving Creeks.

Creek Reach Inventoried Percent Existing Erosion|Desired Erosion Percent
Length (ft) |Inventoried| (tonsl/year) (tons/year) Reduction
E1l 5,280 100% 11 11 0
Edie Creek E2 16,896 100% 347 72 79
E3 6,336 100% 126 13 90
F1 3,168 100% 6 6 0
Fritz Creek F2 6,336 100% 20 20 0
F3 8,448 100% 19 19 0
F4 5,280 100% 11 11 0
11 24,604 100% 893 118 87
_ 12 4,858 100% 72 45 37
Irving Creek 13 10,560 100% 968 148 85
El 9,504 100% 93 64 31
Medicine MLC1 17,952 100% 138 76 45
Lodge Creek [ \Lc2 19,008 100% 125 73 42
MLC3 4,752 100% 157 27 83
MLC4 12,144 100% 63 63 0
MLC5 12,000 100% 10 10 0
MLC6 10,600 100% 367 76 79
MLC7 17,952 100% 146 100 32
MLC8 15,734 100% 50 29 42
MLC9 12,672 100% 516 77 85
MLC10 1,000 100% 0 0 0
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MLC11 16,896 100% 69 69 0
MLC12 18,162 100% 92 63 32
MLC13 10,560 100% 51 42 18
MLC14 19,008 100% 105 75 29
MLC15 24,288 100% 215 80 63
MLC16 16,790 100% 127 91 28
MLC17 16,896 100% 544 87 84
MLC18 13,728 100% 175 65 63
MLC19 6,864 100% 91 29 68
MLC20 7,392 100% 102 16 85
MLC21 10,560 100% 19 19 0
MLC22 15,840 100% 169 35 79
MLC23 2,112 100% 34 5 84

Stream Assessment Methods

Documenting Field Observations

At each reach, the teams compl eted field sheets. Photos were taken at the beginning and end of each reach
to document conditions during the assessment. Every eroding bank was photographed and measured,
inventories were completed on every 303 (d) listed stream in the sub basin, and reference sites were
established for future monitoring.

Delineating Stream Reaches

The streams were divided into reaches using soils, geology, Sope, sinuosity, vegetation, hydrology, roads,
drainage area, valley type and land use. Elevations, dopes, stream order, and sinuosity were determined
from 1:24,000 scale DRGs, DL Gs and DEMs. The streams in the subwatersheds were compiled from
1:12,000 scale DOQs. Reaches are shown in Figure 2

Assessing Aquatic Habitat Suitability

SVAP provides a simple procedure to evaluate the condition of a stream based on visual characteristics.
The protocol provides an overall assessment of the condition of the stream and riparian ecosystems,
identifies opportunities to enhance biologica vaue, and conveys information on how streams function
and the importance of protecting or restoring stream and riparian areas (NRCS 1998). SVAP is a
qualitative method that includes 14 ranking factors and corresponding numeric \alues, which are then
averaged to rate the reach’s condition, as shown in Table 4. Eleven ranking factors are required while
three factors are ranked only when applicable. Currently, NRCS requires the use of SVAP when assessing
aquatic habitat and recommends that a "fair" condition be achieved as a minimum for conservation plan
implementation (NRCS 2001).

Table 4. SVAP Conditions and Average Score Ranges (NRCS 1998)

SVAP Condition Average Score
Poor 0to 6.0
Fair 6.1to 7.4
Good 7.51t08.9
Excellent 9.0t0 10.4

Estimating Stream Erosion
SECI estimates long-term stream erosion rates. This method produces an index by ranking six factors;
bank stability, bank condition, bank cover, channd shape, channel bottom and deposition. The teams used
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SECI to estimate erosion on the entire reach. Eroding sections, not similar to the entire reach's erosion
condition, were measured and ranked separately from the rest of the reach. Stream erosion rates are
estimated by applying LRRs to bank height and bank length measurements as shown in Table 5. SECI
was used for comparison rather than absolute erosion rates in a sediment budget (NRCS 2000).

Table 5. SECI Conditions, Index and LRR Ranges (NRCS 2000)

SECI Condition Index Range LRR Range
Slight Oto4 0.01 to 0.05 ftiyr
Moderate 5t08 0.06 to 0.15 ft/yr
Severe 9to 12 0.16 to 0.30 ft/yr
Very Severe 12t0 15 0.30 to 0.50 ft/yr

Stream Assessment Results

Summarizing the Assessment Results

CSWCD and NRCS requested permission to conduct the stream assessment. The private landowners
granted the team access to all 303(d) listed streams within the subbasin. NRCS, ISCC, and IASCD began
the assessment on June 5", 2000 and finished on August 15", 2000. The interdisciplinary team assessed
approximately 38 miles of streams within the subbasin. Results for each reach are shown in Table 6.
About 29 miles of Medicine Lodge Creek, 2.6 miles of Edie Creek, 2.2 miles of Fritz Creek and 4.8 miles
of Irving Creek were assessed. The combined SVAP and SECI scores of the assessed reaches are shown
in Figure 2. The different protocols alowed the reaches to be evaluated based upon habitat suitability and
erosion condition.

Table 6. Medicine Lodge, Edie, Fritz and Irving Creeks Assessment Summary

Reach | Length SVAP |SECI Category| Erosion Rate* Erosion Rate*
MLC1 1.8 Poor Moderate 100 55
MLC2 1.8 Fair Moderate 81 44
MLC3 0.5 Poor Severe 157 342
MLC4 1.2 Fair Slight 63 57
MLC5 0.7 Fair Slight 10 15
MLC6 1.3 Fair Moderate 89 67
MLC7 1.7 Fair Severe 146 84
MLCS8 1.5 Good Moderate 33 22
MLC9 1.2 Poor Severe 269 203

MLC10 0.2

MLC11 1.6 Good Severe 103 64

MLC12 1.7 Good Moderate 62 37

MLC13 1.0 Fair Severe 72 71

MLC14 1.8 Fair Severe 217 122

MLC15 2.3 Good Severe 93 40

MLC16 1.6 Fair Severe 117 74

MLC17 1.6 Poor Severe 302 190

MLC18 1.3 Fair Severe 124 94

MLC19 0.7 Fair Moderate 28 43

MLC20 0.7 Good Moderate 18 27

MLC21 1.0 Fair Slight 17 16
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MLC22 1.5 Fair Moderate 41 27
MLC23 0.2 Poor Moderate 12 55
E1l 0.5 Fair Slight 10.8 23
E2 1.6 Fair Moderate 84 54
E3 0.6 Fair Moderate 57 92.7
F1 0.3 Fair Slight 6 18
F2 0.6 Fair Slight 20 37
F3 0.8 Poor Slight 19 23
F4 0.5 Fair Slight 11 21
11 2.3 Poor Moderate 370 158
12 0.5 Good Severe 72 154
W 1.0 Poor Severe 522 509
IE 0.9 Fair Severe 94 98
Total |38 miles 3,419 tonsl/yr 2,937 tons/milelyr

*Erosion Rate = (Stream Length*) * Bulky Density * Lateral Recession R
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Figure 2. Medicine Lodge, Edie, Fritz and Irving Creeks SVAP/SECI Combined Chart

80 Medicine Lodge, Edie, Fritz, & Irving Creeks Stream Assessment (June 2000)
Combined SVAP+SECI Reach Rating (SVAP *(10-SECI)
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SVAP Results

SVAP results show that 25% or 9.6 miles of the assessed reaches were in poor condition, 53% or 20.6
miles of the assessed reaches rated in fair condition, while 22% or 8.3 miles of the assessed reaches rated
in good condition and 0% rated in excellent condition. These results are Figure 4.

Figure 3. Percent of Assessed Stream Miles for SVAP Rating Categories

B SVAP Assessed Stream Miles

SECI Results

SECI results reved that of the 38 miles of assessed stream miles about 15% or 5.6 miles had dight
erosion. While 41% or 15.7 miles rated in moderate erosion condition and 44% or 16.9 miles rated in the
severe erosion category. These results are shown in Figure 5.

Figure 4. Percent of Assessed Stream Miles for SECI Categories

Moderate

Slight

B SECI Assessed Stream Miles

Critical Areas

Areas of agricultural lands that contribute excessive pollutants to water bodies are defined as “ Critical
Areas’ for BMP implementation. Critical areas are prioritized for treatment based on their location to a
water body of concern and the potentia for pollutant transport and delivery to the receiving water body.
Agricultura critical areasin al of the listed stream segments within the subbasin are:

& esUnstable and erosive streambed or banks
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& =Unstable irrigation diversion structures
&sesAreas of channelization or vegetation removal
&esAnimal Feed Operations

Tiers
There were two tiers delineated within the subbasin. These tiers were determined by the proximity of the

critical areas to the 8303(d) listed stream segments. Critical areas and tier amounts are shown in Table 7.

Tier 1 Unstable and erosive streambanks and riparian areas or facilities adjacent to the stream
that have a direct and substantial influence on the stream.

Tier 2 Pasture and rangelands or AFOswith an indirect, yet significant influence on the stream.

Table 7. Critical Areas by Subwatershed within the Medicine Lodge Subbasin

TMDL Implementation Tier 1| TMDL Implementation Tier 2
Subwatershed Riparian AFO Pasture Land | Range Land
Eddie Creek 118 17 1,000
Fritz Creek 96 2 0 428
Irving Creek 204 350 1,129
Medicine Lodge Creek 1,252 5 4,065 6,946
Totals 1,670 5,864 9,503

Animal Feed Operations
Nationa Definition: The term "animal feeding operation” or AFO is defined in EPA regulations as a "lot

or facility” where animals "have been, are, or will be stabled or confined and fed or maintained for a total
of 45 days or more in any 12-month period and crops, vegetation, forage growth, or post-harvest residues
are not sustained in the normal growing season over any portion of the lot or facility."

The Idaho Legidature passed the Beef Cattle Environmental Control Act in the spring of 2000. Governor
Kempthorne then signed this Act in April 2000. ISDA then went into a rule making process and on
September 18, 2000, the “Rules of the Department of Agriculture Governing Beef Cattle Animal Feeding
Operations’ (IDAPA 02.04.15) became effective. Subsequent to the rules becoming effective, a
Memorandum of Understanding (MOU) was written and signed by ISDA, IDEQ, ICA, and EPA in
January 2001. The MOU gave ISDA authority to regulate beef cattle feeding operations that fall under
the definitions of IDAPA 02.04.15 not located on Indian Reservations (ISDA 2000).

Threatened and Endangered Species

According to the Medicine Lodge Subbasin Assessment written by IDEQ, there are three species of
salmonids in the Medicine Lodge Drainage. These include Y ellowstone cutthroat (Oncor hynchus clarki),
Brook trout (Salvelinus fontinalis) and Rainbow trout (Oncor hynchus mykiss). The'Y elowstone Cutthroat
is considered a state sensitive species in Idaho and is carefully managed by the IDFG. In 1998, it was
petitioned to become a threatened species, but after review in February 2001, the USFWS declined the
petition to list the Yelowstone Cutthroat under the Endangered Species Act. Medicine Lodge Creek aso
contains non-salmonid species of fish, including the Short-headed Sculpin (Cottus confusus), which are
found in the mgority of the tributaries as well as the main stem of Medicine Lodge Creek. Western
Mosquito fish (Gambusia affinis), a warm water species, have aso been found in Warm Springs Creek
and have obvioudy been introduced athough there are no records of this (NRCS 2002 Tech Guide).
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According to the USFWS, there are two threatened species in Clark County, the Grizzly bear (Ursus
arctos horribilis) and the Bald eagle (Haliaeetus leucocephalus). The Gray wolf (Canislupus) istheonly
species listed as endangered in Clark County. The Gray wolf is considered experimental/non-essential
under section 10(j) d the Endangered Species Act. Under these circumstances, Federal action agencies
are required to confer with the USFWS if their actions are likely to jeopardize the continued existence of
Gray wolves as well as any other species listed as threatened or endangered (NRCS 2002 Tech Guide).

Proposed Treatment

Treatment Units

The TUs describe areas with similar use, productivity, resource concern and treatment
needs. These not only provide a method for delineating and describing land use but are
also used to evaluate land use impacts to water quality and in the formulation of
alternatives for solving identified problems. TUs are geographically shown in Figure 5.

Treatment Unit #1 Middle Main Stem

Acres Soils Description Resource Problems
Soils consist of very deep, well- Straightened or Sediment from bank erosion
drained soils formed in alluvium manipulated channels, Head cutting from failing culverts
with some loess and silty alluvium. | moderately entrenched, | Bank trampling from livestock Unstable
122 | Slopes are from 0-45% to 0-60%, | collapsing meanders, flat | rgation diversions Temperature from

permeability is moderate, with
particle size ranging from silt to

gradient, with minimal
canopy cover.

lack of canopy cover,
Meadow dewatering from down cutting
Nutrients from the livestock.

sand with some gravel and cobble

Treatment Unit #2 Lower Tributaries

Acres

Soils

Description

Resource Problems

275

Soils consist of very deep, somewhat
poorly drained soils that formed in

recent alluvium from welded tuff and
basalt to well drained soils on mountains
that formed in local alluvium or

colluvium derived from limestone and
loess. Permeability is from slow to
moderate, slope are from 0-4% to 4-
70% and the typical pedon ranges from
a silt loam to a very gravelly loam.

Somewhat wide streams
of low gradient (1%).
Depositional areas, with
high width to depth ratio.
Poorly constructed
irrigation diversions

Sediment from streambank
erosion, livestock
concentration, and failing
beaver dams. Temperature
increase from lack of canopy
cover, downing cutting and
meadow dewatering.
Possible nutrient contribution
from animal impact.

Treatment Unit #3 Tributaries

Acres

Soils

Description

Resource Problems

211

Soils mostly consist of very deep, well
drained soil that form in alluvium from
calcareous siltstone, mudstone,
sandstone, quartzite, basalt and tuff.
They have slopes of 4 to 7%. Soils
vary from gravelly silty loams to very
gravelly loams with slow to moderate
permeability.

Wide streams of high
gradient (2-3%).
Moderately entrenched
with cut banks. Fine
sediment deposition
and high grazing use.

Sediment from streambank
erosion, livestock concentration,
and failing beaver dams.
Temperature increase from lack
of canopy cover, downing cutting,
meadow dewatering and natural
warm springs. Possible nutrient
contribution from animal impact.

Treatment Unit #4 Lower Main Stem

Units

Soils

Description

Resource Problems

172

Soils are very deep, well drained

Moderately

Sediment from streambank
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formed in alluvium with some loess
and silty alluvium from loess influence
on fan terraces, foothills and mountain
slopes. Slopes are 0-60%, moderate
permeability, with a typical pedon
consisting of a gravelly silt loam

entrenched, with flat
gradients, minimal
canopy cover,
diversions, feedlots
and animal crossing

erosion, poor/failing culverts, and
failing diversion. Increase in
temperature from lack of canopy
cover, widening streams and
meadow dewatering.

Treatment Unit #5 Upper Main Stem

Acres Soils Description Resource Problems
Soils are very deep, well-drained Widening streams of Sediment from concentrated
formed in slope alluvium derived from low gradient (1%). Low livestock and upland area.
calcareous siltstone, shale and some cut banks, woody Increase in temperature from lack

330 limestone. Slopes are 0-70%, vegetation, fine of canopy cover and nutrients

moderate permeability, with a typical
pedon consisting of a loam

sediment, and lack of
pasture.

from concentrated grazing
animals.

Treatment Unit #6 Upper Tributaries

Acres Soils Description Resource Problems
Soils consist of very deep, well Narrow streams of Overgrazing resulting in decreased
drained soils that formed in recent low gradient. Very vegetative condition, suitability, and
alluvium from welded tuff and basalt little in-channel composition. Unstable and eroding
to well drained soils on mountains sediment, with low streambanks. Sediment from
that formed in local alluvium or width to depth ratio failing beaver dams and poor
200 colluvium derived from limestone and constructed culverts. Increased

loess. Permeability is from slow to
moderate, slopes are from 0-4% and
4-70% and ranges from a silt loam to
a very gravelly loam.

water temperature. Increased
bacterial contribution to the stream.

Treatment Unit #7 Main Stem

Acres Soils Description Resource Problems
Soils are very deep, well-drained Narrow valley, straight, Sediment from road, nutrients
formed in slope alluvium and in high canopy cover, from recreation.
calcareous loess derived from some road

282 calcareous siltstone, shale, and encroachment, and few

rhyolite. Slopes are 1-70%, moderate
permeability, with pedons ranging
from a loam to a gravelly silt loam.

ox-bow cutoffs.

Treatment Unit #8 Lower Fritz Creek

Units

Soils

Description

Resource Problems

13

Soils range from well drained and
moderately deep to very deep and
poorly drained. Formed from recent
alluvium from mixed sources,
permeability ranges from moderate to
slow, slopes range from 0-12% and

the typical pedon would be a silt loam.

Moderately entrenched,
flat gradient, coarse
soils, with no canopy
cover, high width to
depth ratio and large
macrophyte beds.

Temperature from lack of canopy
cover, from stream widening and
from warm springs. Nutrients from
grazing animals and possible
septic.
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Figure 5. Medicine Lodge, Edie, Fritz and Irving Creeks Treatment Units
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BMP Implementation

The proposed treatment for sediment, nutrient and temperature reduction will be to implement BMPs
through RMS conservation plans in TUs within each subwatershed. RM S plans are a combination of
BMPs and is defined in Idaho's Agricultura Pollution Abatement Plan. Table 8 lists the estimated
cost of BMPs.

Table 8. Total BMP Costs for the entire Medicine Lodge Subbasin (all treatment units)

Treatment Units 1-8: Middle Main Stem, Lower Tributaries, Tributaries, Lower Main Stem, Upper
Main Stem, Upper Tributaries, Main Stem, Lower

Unit . C/S Unit C/S Operator
Components Type Unit Cost pgrcent Amount Funds Igunds Total Funds
Prescribed Grazing - 528
Prescribed Grazing System Ac $22.49 75% 1,134  $19,129 $6,376 $25,506
Riparian Exclusion Ac $74.87 75% 290  $16,284 $5,428 $21,713
Riparian Forest Buffer - 319
Trees shrubs, Bareroot Ft $4.81 75% 94,409 $340,301 $113,434 $453,735
Trees Shrubs, Containerized Ft $2.39 75% 97,609 $175,294 $58,431 $233,726)
Fence 4-Wire Ft $1.5 75% 204,271 $229,805 $76,601 $306,406)
Streambank Protection - 580
Vegetation Revetments Ft $44.52 75% 8,837  $29,508 $9,836 $39,345
Poles or Bundles Ft $3.00 75% 49,228  $20,763 $6,921 $27,684
Clump Planting Ft $10.00 75% 2,424  $18,180 $6,060 $24,240
Barbs Each $1,000 75% 49 $36,750 $12,250 $49,000]
Toe Rock Ft $29.60 75% 4,200  $93,240 $31,080 $124,320
Stream channel Stabilization - 584
Rock V-weir Each $1,568 75% 44  $51,750 $17,250 $69,000]
Structuresfor Water Control
Diversions Each $3,654 75% 13 $35,625 $11,875 $47,500
Diversions (concrete, pipe,
for gcreens) P ek 21050 5% 4 $63750 $21,250 $85,000
Rock V-weirs Ft $1,000 75% 6 $4,500 $1,500 $6,000
Animal Trailsand Walkways- 575
Crossing Each $1,800 75% 5 $6,750 $2,250 $9,000]
Water Facilities- 614
Water Gaps Each $2,500 75% 57 $106,875 $35,625 $142,500
Water Developments Each $5,000 75% 10  $37,500 $12,500 $50,000
Waste Storage Facilities- 313
Corral Dikes Ft $4.5 75% 1,500 $5,062 $1,687 $6,750
Corral Systems Each $8000 75% 4 $24,000 $8,000 $32,000

Totals  $1,315,069 $438,356 $1,753,425

Funding
Current funding for implementation of agricultural projects is being provided through WQPA, 8319,
C-CRP programs. Other potential funding sources being evaluated include EQIP, RCRDP, and BPA.

Information and Outreach

The conservation partnership (CSWCD, 1SCC and USDA-NRCS) will use their combined resources
to provide information to agricultural landowners and operators within the subbasin. A local outreach
plan will be developed by the conservation partnership. Newspaper articles, district newdetters,
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watershed and project tours, landowner meetings, and one on one persona contact will be used as
outreach tools. Outreach efforts will:

& &sProvide information about the TMDL process.

& &Provide water quaity monitoring results.

& esAccelerate the development of conservation plans and program participation.

& &Provide progress reports.

s &sEnhance technology transfer related to BM P implementation.

s eslncrease awareness of agriculture’s contribution to conserve and enhance natural resources.

& esincrease the public's awareness of agriculture's commitment to meeting the TMDL challenge.

Evaluation an Monitoring

Evauation and monitoring will be an integra component of this implementation plan. At the field
level the ISCC and USDA-NRCS will complete annual status reviews in cost-share programs such as
EQIP, CRP, WQPA, RCRDP, and §319. In addition, the ISCC will complete BMP effectiveness
evaluations through out te implementation phase. The ISCC has an established BMP evauation
format and process that will be implemented in conjunction with the annua status reviews.
Evaluation protocols have been developed for many water quality BMPs and component practices.
Should the situation arise where an appropriate protocol is lacking, the ISCC will work with agencies
such as USDA-NRCS, UI-CES, IDEQ, and CSWCD to develop the needed protocol.

At the subbasin level, ISDA and IASCD water quality anaysts will provide water quality monitoring.
The CSWCD plans to coordinate with IASCD and ISDA in developing a water qudity BMP
effectiveness-monitoring plan for the entire subbasin. Currently, monitoring is being conducted by the
IDEQ. Efforts to develop a monitoring plan have aready begun. It is anticipated the plan will be
finalized by June 1, 2002 with actua monitoring soon after.

Table 9. Action items to be completed in the Medicine Lodge Subbasin

Priority Subwatershed Action Item Completion Date

Outreach efforts for example projects, tours and
newsletters

1. Medicine Lodge Creek Complete conservation plans with project
contracts

Outreach efforts for example projects, tours and
newsletters

Complete conservation plans with project
2. Irving Creek contracts

Ongoing surveys and inventories for the west
fork

Outreach efforts for example projects, tours and

3. Fritz Creek newsletters

Complete conservation plans with project
contracts

Complete conservation plans with project
contracts

4. Edie Creek Outreach efforts for example projects, tours and
newsletters
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Appendix G. Public Comments

Public comment for the Medicine Lodge Subbasin Assessment and TMDL began August 7,
2002 and ended September 6, 2002. A request for comments appeared in the the 1daho Falls
Post Register on August 7, 2002. There were severa mesetings prior to the comment period
with the Medicne Lodge Watershed Advisory Group. The most recent meeting was held
September 2, 2002, just prior to the end of the public comment period.

In addition, the Medicine Lodge Subbasin Assessment and TMDL was distributed to EPA,
BLM, USFS, Idaho Fish and Game, and the NRCS for review. Comments were received
from EPA Region 10 and the Forest Service, Caribou-Targee Nationa Forest, Dubois Ranger
Didtrict.

Commentsfrom Jayne Carlin, EPA Region 10, Water shed Restoration Unit

Sediment Loading Analysis

1. Comment: IDEQ linked stream bank erosion to stream bank stability. Stream bank
Stability was used as a surrogate for the sediment TMDL, with the target of 80% stream
bank stability. Then, IDEQ devel oped quantitative load alocations and reductions based
on the data obtained from stream bank erosion surveys. Although IDEQ provided the
stream bank assessment summaries, the IDEQ failed to describe the protocol used in
obtaining this data or provide the actua data.
Recommendation: The TMDL document would be improved if IDEQ included the
stream bank erosion methods and results (Stream Bank Erosion Inventory Worksheets) as
an gppendix to the TMDL.

Response: DEQ has added Appendix E to the Medicine Lodge Creek TMDL which
contains streambank erosion inventory monitoring methods and results used in the
development of this TMDL.

Margin of Safety

2. Comment: IDEQ dated that the temperature TMDL has an implicit Margin of Safety
(MOS) in that the MOS isinherent in the state's water quality standards (WQS) for
temperature. The MOS s intended to account for uncertainty in the TMDL and the
caculations within the TMDL to ensure that dlocations will lead to the attainment of the
WQS. Therefore, any
conservatism which may be within the WQS cannot be counted asamargin
of safety to attain the WQS.
Recommendation: Include an explanation for the margin of safety which meetsthe
intent and purpose of the MOS.

Response: The explanation of MOS has been modified to reflect that the MOS was

factored into the the temperature TMDLSs by basing the TMDLSs on the maximum
temper atures exceedances observed in each stream. If the maximum exceedances are
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eliminated, it islikely that other exceedances observed during the critical time periods
will be eliminated al so.

3. Comment: IDEQ states that the sediment TMDL's margin of safety (MOS) isimplicit
based on conservative assumptions used to develop existing sediment loads: 1) that the
desired bank erosion rates are representative of
background conditions and 2) that water quality targets for percent
depth fines are consstent with va ues measured and set by local land management
agencies basad on established literature values and incorporate an adequate leve of fry
surviva to provide for stable sdmonid production. IDEQ failed to explain how the
background conditions would be considered conservative. IDEQ dso falled to explain
whether the values based on established literature vaues are being set a aleve whichis
more stringent than what would be adeguate to meet the beneficid use of saimonid
spawning. Was amore protective literature value chosen that would exceed an adequate
levd of fry survivd?

Recommendation: Include an explanation on how each of the assumptions would be
considered conservative.

Response: DEQ provided further explanation of why the assumptions factored into the
MOSfor sediment TMDL load allocations are considered conservative on page 85 of this
TMDL. It isexpected that the beneficial uses for the sediment listed streams will be
attained prior to meeting the TMDL targetsin this TMDL, since the TMDL targets are
based on meeting background conditions. Therefore, sediment TMDLSs devel oped for the
Medicine Lodge Subbasin are considered conservative.

Seasonal Variations

4. Comment: The Clean Water Act and implementing regulations require that a TMDL be
established with consderation of seasond variations. IDEQ dates, A seasond variaions
in sediment loading are not considered” which implies that IDEQ did not develop the
sediment TMDL with consderation of seasond variions. Y€, the information
following the above statement explains how seasond variations were considered in the
TMDL andyss.
Recommendation: Begin seasond variations section with a satement that IDEQ
considered seasona variations when developing the sediment TMDL and then explain
how seasona variations were considered.

Response: The seasonal variation for sediment was considered in this TMDL and an
explanation of how seasonal variation was considered is provided on page 85. Seasonal
Variation was included through streambank erosion inventory monitoring, which
considers that the greatest amount of streambank recession occurs when streams are at
peak flows. Peak flows for this watershed occur in the early summer months.

5. Comment: In the section on seasona variation, IDEQ does not discuss the temperature

TMDLs. Therefore, it isimplied that IDEQ did not consider seasond variations when
developing the temperature TMDL.
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Recommendation: Include an explanation under seasond variation on how IDEQ
consdered seasond variations when developing the temperature TMDL. It appears that
IDEQ incorporated seasond variations by taking into account the critical seasonsfor
criticd life stages of fish gpecies present and evauating temperature at the hottest time of
the year (summer) and setting TM DL in accordance with reductions needed during period
where there is greatest variation between current in-stream temperature and criteria

Response: DEQ modified the temperature seasonal variation explanation on page 85 to
describe that TMDL reductions were devel oped from temper atur e exceedances observed
during the spring and summer seasons where there is the greatest exceedances and there
isgreatest variation between current in-stream temperature and the temperature criteria.

6. Comment: Note that there are numerous typographica errorsin the Executive Summary
which IDEQ may want to correct before findizing the TMDL.

Response: DEQ corrected typographical errorsin the executive summary of this TMDL.

Comments from Robbert Mickelsen and Mike Philbin, Caribou-Tar gee National
Forest, Dubois Ranger District.

1. Comment: Page 61, the first paragraph under the status of beneficial uses saysthat “the
magority of Steslocated in streams listed for sediment exceed the sediment target”.
However, the target isjust that — atarget. If beneficid uses are fully supported, even at
levels above the target, than the stream should not be listed.

The second paragraph says that the salmonid spawning temperature standard has been
exceeded, but a closer review of the data (table 10) shows that most exceedances actualy
occurred outsde the critical time periods identified on page 71. Therefore, these streams
do not exceed the sdmonid spawning standard (especidly the reference Webber Creek).

Response: BURP data was not assessed for the Medicine Lodge Subbasin because this
report was written between implementation of Waterbody Assessment Guidance (WBAG)
1 and WBAG2 assessment methodologies. Based on this comment, DEQ recently
evaluated data collected on the streams of concern using the WBAG2 methods and
verified that the streams listed did not support beneficial uses. In addition, other
sediment data on the streams of concern wer e collected which include Depth Fines data,
Surface Fines Data, Streambank Erosion Inventories, Sream Visual Assessment
Protocol, and Proper Functioning Condition. The collected data supported DEQ'’s
determination that beneficial uses are not supported for the streams of concern, hence,
sediment TMDL’sfor Irving Creek, Edie Creek, and Medicine Lodge Creek were

devel oped.

In response to the second part of this comment, Table 10 documents exceedences in
temperature criteria for the spring, summer, and fall season. However, only exceedances
observed during the salmonid spawning critical time periods were evaluated in Section 5
of the TMDL. The temperature targets chosen for streams within the Medicine Lodge
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Subbasin are summarized on page 77 of the TMDL. These targets are what the TMDLSs
are based on. DEQ added a reference on page 42 to refer to Section 5 of the TMDL
where salmonid spawning time periods for the subbasin were further evaluated.

2. Comment: The land management and regulatory agencies consder Webber Creek asthe
reference stream for this subbasin. As such, it doesn't make senseto list it asimpaired.
If fact, other streamsin this subbasin should be compared to Webber Creek when
ng water qudity variables. If Warm Springs Creek were delisted (for temperature)
for being at its Site potentia, why would Webber Creek be listed for being at its Site
potentia ?

Response: Temperature data collected in Webber Creek exceeded temperature criteria
for salmonid spawning, therefore, Webber Creek is considered not full support. In
response to this comment, DEQ added that critical time periods for salmonid spawning
shall be further evaluated during the implementation phase of this TMDL in Section 2.4
of the Subbasin Assessment.

3. Comment: An ealier review of the temperature dataraised questions regarding large
diurnd fluctuation on Divide Creek. The other Sites had fluctuations of about ten (10)
degrees; while in Divide Creek, they were up to 20 degrees. These very large
fluctuations, plus the very high temperatures (Table 25), and the extended period of
exceedences (Table 25) suggest that this thermograph came out of the water. If so, listing
it for exceeding the Cold Water Aquetic Life temperature standard would be incorrect.
We recommend collecting additiona data before taking this step.

Response: DEQ reevaluated the temperature data collected for Divide Creek based on
this comment. Based on review of the collected data and further information that the
reach was dry during the time of sampling, the TMDL for Divide Creek was removed. It
is recommended that this stream be monitored for temperature when wet to determine the
status of beneficial usesin Section 2.4 of the Subbasin Assessment.

4., Comment: Theinfluences of upland erosion are difficult to determine. As noted on page
69, the TMDL is supposed to provide a quantification of current pollutant loads by
source. However, the document does not do this. While it raises the possibility of upland
erosion by discussng soils, erosion rate, summer thunderstorms, and even improved
management practices (in section 4 and the implementation plan); it never tells us how
much sediment if from upland sources ether in absolute terms or relatively. What are the
current upland loads? Why isn't there a measure to evauate reductions from this source
— much like bank stability does for in-channel sources? While we agree upland trestments
and awatershed approach are important, and fed upland treatments would benefit this
watershed, a case for them has not been made inthe TMDL. Therefore, we fed that
strengthening the tie between upland erosion, sediment production, and trestments would
greatly strengthen the document and provide better justification for the proposed
implementation plan trestments.
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Response: DEQ used gross allocations of loadings since all loading sources are non-
point sources in this subbasin. Information to further break down non-point source loads
were not available at the time this TMDL was developed and is not required. In section
3.2 of the Subbasin Assessment, DEQ recognizes that a more detailed breakdown of
pollutant sources would be of benefit and warrants further evaluation in the
implementation plan.

5. Comment: By not including upland or watershed sources, isthere redly amargin of
safety? It's possible thet areas receiving sediment from upland sources could meet bank
gability gods, yet not meet sediment target.

Response: Upland sources are included in the Margin of Safety. The 80% streambank
erosion inventory target combined with the 28% or less fine sediment target factorsin
loading sources from streambanks and other sources. The premiseisthat, if streambank
erosion inventory targets are met but the 28% sediment target is not, it is clear that other
sources, including upland sources, are contributing to the sediment loading observed.

6. Comment: The sediment targets used to evauate existing conditions may not be
appropriate in many of these streams. For example, in gravel bed streams keying in on
the 6.35 mm particles may cause an andys to identify problemsthat don’t redly exit.
That is, there may not be a problem, that’s just what the streams are. A grave bed stream
(Rosgen B4) would naturdly have a higher percentage of fine gravels (2-6.25 mm) than a
boulder stream (Rosgen B2). Therefore, the same sediment target should not gpply to
both stream types. Until better information becomes available, we recommend using <2
mm (sand and finer) for gravel bed streams and <6.35 mm for cobble/boulder streams.
Also, why are we extrapolating values from another area (in adifferent climatic and
geologic part of 1daho) when there is areference stream in this subbasin (Webber Creek)?
The target should be based on what the physicd system can provide, not just what fish
want. If the extrapolated values are used, there should be a discussion on how the climate
and geology of this basin differs from the area the vaues were obtained from. This
discussion should include a conclusion regarding expected particle sizes and the amount
of sediment produced in the Medicine Lodge subbasin (would it be more or less than the
areathe target came from?)

7. Comment: Isthere another procedure that can be used to measure our progress towards
the sediment target? McNell sampling is more appropriate for research projects than for
this type of monitoring. Thistechnique is an expensve and time-consuming process that
would result in smdl sample sizes. This raises the concern of sampling non
representative Sites (it's hard to tell how representative aSite is when the areabeing
sampled is subsurface) and performing nongaidticaly sgnificant monitoring. If
research using this method is used to establish targets, al aspects of the research need to
be followed to make the values meaningful. Thisindudes sampling Size and frequency.
The subbasin assessment did not use alarge sample Sze, SO comparisons to most research
are questionable at best. In summary, the variability of this eement requires large sample
gzes. Smdl sample szes would make this method non-defensible. Were other methods
considered, or did the TMDL go right to McNeil sampling?
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8. Comment: If surface fines were used instead of depth fines, local reference data could be
obtained from the Beaverhead- Deerlodge Nationa Forest (BDNF). The BDNF islocated
just on the other side of the divide, and they have an extensive network of reference
reaches. Usng sites from the Beaverhead Mountains (local) would provide much better
information than limited depth fines samples using extrapolated targets. Surface fines
would aso be a better indicator in rearing habitat (Cold Water Aquatic Life).

Response: The 28% or |ess depth fine sediment (<6.35mm) target is a benchmark used
for protecting salmonid eggs deep in the riffle independent of geology and Rosgen class.
It istrue that some streams naturally have higher amounts of small grain size due to
geology and position on the landscape. However, we believe the impacts of fine sediment
over 28% reduces salmonid spawning success. In streamsthat are more erodable, it is
mor e important to manage riparian areas to maintain channel geometry and reduce
sediment inputs. For Example, Webber Creek, a reference stream asyou say, is
considered to have minimal human impact but is naturally erosive, has a 29% average of
depth fines below the 6.35mm size. DEQ considers this close enough to the benchmark to
be considered a background amount, which supports the sediment targets developed in
thisTMDL.

As described in Section 2.3 of the Subbasin Assessment, other sediment data was
collected for the streams of concern to support the basis of the TMDL'’ s for sediment.
These include surface fines data, streambank erosion inventory, and streambank visual
assessment protocol. This data collected supported DEQ’ s determination the sediment
TMDLsfor Edie Creek, Irving Creek, and Medicine Lodge Creek need devel opment.

Surface fines data collected within the Medicine Lodge subbasin, as summarized on page
47 of this document,was highly variable and did not show trends that could be used as
part of this TMDL. In addition, surface fines have less of an effect on salmonid spawning
because surface sediments can easily be swept away by the fish when they spawn. Depth
fines sampling was chosen as a sediment target because sediments below the surface
affect salmonid spawning and fry survival, more so than surface fines. Thisis not to say
that surface fines data cannot be used for comparison of data obtained from the
Beaverhead-Deerlodge National Forest (BDNF). Surface fines data collected in the
Medicine Lodge subbasin may be used as corroborating evidence to determine if
beneficial uses are being supported following implementation of this TMDL.

9. Comment: During previous comments, we mentioned the availability of 2001
temperature data for Fritz Creek. We also have No2+No3 and Orthophosphate data for
Fritz, Irvin, Warm, Divide, and Edie Creeks from 1995. Therefore, it isincorrect to say
that nutrient data does not exist for Fritz Creek. Asof October 4, we will also have 2002
temperature data for Fritz and Webber Creeks.

Response: DEQ evaluated the most recent data collected for the evaluation on

temperature and nutrients. Thisincludes Orthophosphate and NO, and NOs data
collected by the BLM in 2000 and 2000 temper ature data collected on the streams of
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concern. Nutrient data collected was not included in the Subbasin Assessment since no
exceedances were observed. The conclusion section of the Subbasin Assessment on page
65 was revised to more clearly state that nutrient data collected by the BLM indicates no
nutrient enrichment.

10. Comment: Section 4, “Summary of Past and Present pollution Control Efforts’, does not
include actions taken by the forest to reduce bank impacts. The main action isthe
congruction of severd enclosures dong Fritz Creek.

Response: This information was noted in Section 4 of the Subbasin Assessment and shall
be considered in the implementation phase of this TMDL.
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